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PREFACE 


In defense of the multiplicity of textbooks now on the market it is often 
suggested that the ideal condition would be for each teacher to write his 
own text. Certainly it would be most desirable for each teacher of 
statistics to develop his own peculiar series of laboratory exercises, best 
adapted to his own methods of teaching and to his own groups of stu- 
dents. Such a group of problems, however, is not forthcoming as the 
result of a few hours’ work and many teachers giving instruction in 
statistics, as one of several subjects, find it difficult to do the necessary 
probing incidental to the selection of exercises that will effectively illus- 
trate elementary statistical methods. This collection of problems, while 
designed primarily to be used with Chaddock, Principles and Methods of 
Statistics, will be found equally effective, it is believed, when used in con- 
junction with other elementary texts on statistical methods. The data 
used as the bases for these exercises have been drawn from many sources, 
published and unpublished. To the various persons and organizations 
responsible we express our appreciation. 
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EXERCISES IN STATISTICAL METHODS 


I 
INTRODUCTION 


Laboratory equipment and procedure. It is no longer necessary to 
defend laboratory work as an essential part of a course in statistical 
methods. The question is rather one of a proper balance between the 
time devoted to class and to laboratory. It is our feeling that the best 
proportion is two hours weekly of laboratory to one of class, certainly 
not less than two hours of laboratory to two of class. The most satis- 
factory results seem to be obtained when the laboratory period consists 
of two continuous hours. 

The following suggestions are made with reference to equipment: 

Tables. ‘These may be inexpensive ‘‘kitchen tables” with soft wood 
tops or more expensive highly finished oak. The important considera- 
tions are that the tops be smooth and that each student have ample room. 
Occasional refinishing of the tops will prolong the usefulness of the tables. 

Adding and calculating machines. While not absolutely essential 
these mechanical aids are extremely useful, especially when computing 
percentages, fitting the normal curve, correlating, and analyzing time 
series. In addition to calculating machines, and especially in their 
absence, calculating tables, mentioned below, are highly desirable. 

Ruling pens. Tables and charts executed with ruling pens present a 
more finished appearance than when ordinary types of pens are used. 
It is not necessary for the student to buy an expensive instrument. Of 
course, tentative sketches of charts and tables should be made in pencil. 

Drawing ink. Black (India) ink for general use. Colored drawing 
inks for use in graphics (red, green, violet, orange, blue). 

Rulers. Fifteen or eighteen inch rulers with two metal edges will be 
found desirable. 

Pencils and erasers. Best results will be obtained if a medium hard 
(3H) drawing pencil be used in preliminary sketching of graphs and 
tables. 

Graph paper. Codérdinate and semi-logarithmic paper should be kept 
on hand or purchased in advance by the student. Among the well- 
known firms who furnish graphic supplies are: 
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Codex Book Company, 461 8th Avenue, New York City 
Educational Exhibition Company, Providence, Rhode Island 
Eugene Dietzgen Company, 218 E. 23rd Street, New York City 
Keuffel and Esser Company, 127 Fulton Street, New York City 

Books. A bibliography is given below (p. 6). In it will be found 
a list of textbooks, periodicals, sources, and calculating tables. The 
equipment of the laboratory should include at least the more important 
sources of statistical data. Certain of the governmental statistical 
publications may be obtained without charge. 

Many teachers find it desirable to require that exercises be written up 
in a standardized form, enclosed in a manila folder, and handed in within 
a specified time after assignment. This promotes neatness and prompt- 
ness in the execution of the exercises. 

Suggested topics for class discussion in an elementary course. The 
following topics are suggested for the guidance of instructors and not for 
the purpose of setting up a rigid outline of content or order of treatment. 
Sixty divisions are indicated in order that the subject matter may be 
easily adapted to courses covering an entire year, one semester, or one 
quarter. 

1. Introduction. Nature, uses and applications of statistical 

methods. 

2. Misuses of statistical data. Fallacies and erroneous conclusions. 

8. The scientific method. Statistics in the service of the social sci- 

ences. The experimental method and its limitations in the social 
sciences. 

4. The collection of primary data, a brief description. The use and 

evaluation of important statistical sources. 
. Presentation of statistical data in tabular form. 
. Presentation of statistical data in graphic form. Curves. 
. Other forms of graphic presentation. 
. Classification. Attributes and variables. Types of statistical 
series (historical, geographical and frequency). 
9. Frequency distributions. Formation. Types. Continuous and 
discrete data. 
10. Non-cumulative and cumulative distributions. Graphic represen- 
tation. 
11. The concept and uses of an average. Kinds of averages. The 
arithmetic mean, simple and weighted. 
12. Computation of the arithmetic mean from ungrouped and grouped 
data. Testing the assumptions involved in determining the mean 
from grouped data. 
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13. 


14. 


34. 
35. 
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The short method of computing the arithmetic mean from grouped 
data. 

Characteristics of rates, ratios, and percentages. Averaging rates, 
ratios, or percentages. 


. The median. Determination from ungrouped and grouped data. 


Graphic determination. 


. Quartiles and deciles. Determination arithmetically and graphi- 


cally. 


. The mode. Methods of determination. The relative positions of 


mean, median, and mode in symmetrical and asymmetrical dis- 
tributions. 


. The geometric mean. Computation and uses. Summary of the 


characteristics of the arithmetic mean, median, mode, and geo- 
metric mean. Criteria as to use. 


. Significance of dispersion. Measures of absolute dispersion. 
. Measures of absolute dispersion. Computation and interpretation 


of the standard deviation. 


. Absolute and relative dispersion. 
. Skewness and its measurement. Review of measures descriptive 


of the frequency distribution. 


. Index numbers. An illustration of methods of collection, classifica- 


tion, and combination of statistical data. 


. Steps and problems in the construction of index numbers of prices. 
. Combining price data. Averaging relatives. Combining aggre- 


gates. 


. Problem of selecting a base. Weighting. 
. Use of the geometric mean. Discussion of specific index numbers 


in current use. 


. The problem of sampling in collecting data. Representativeness 


of the sample. 


. Adequacy of the sample. Kinds of errors. 
. The normal law of error. Probability and the symmetrical, bell- 


shaped curve. 


. Procedure in fitting the normal probability curve. 
. Practical uses of the bell-shaped curve. Use of the area under this 


curve for describing the probability of errors of measures from 
samples. 


. Unreliability of measures obtained from random samples. Signifi- 


cance of difference between measures obtained from two samples. 
Applications of probability (for example, life table construction). 
Nature of the inquiry into cause and effect relations. 


51. 


52. 
53. 


54. 


. The scatter diagram. ‘The correlation table. 
. The linear hypothesis. Lines of regression. ‘The meaning of the 
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. Comparison of series. Covariation and correlation. The problem 


of measuring degree of relationship. 


correlation coefficient. Direct and inverse correlation. 


. The correlation coefficient for grouped data. 
. The correlation coefficient for ungrouped data. 
. The uses of the coefficient of correlation. Unreliability of r. The 


regression equations. Limits of error in estimation from regression 
equations. 


. Rank method of correlation. Non-linear correlation. Significance 


of difference between 7 and r, when computed from the same data. 


. Interpretation of coefficient of correlation. Illustrations. Cor- 


relation and causation. 


. Analysis of time series. Movements in time series. Importance 


of the ratio chart in describing time series. 


. Secular trend. Determination by free-hand drawing, mechanical 


devices, semi-averages, and moving averages. 


. Determination and measurement of trend by fitting straight line. 
. Elimination of trend. 

. Seasonal variation. Methods of measurement. 

. Methods of eliminating seasonal movements. 

. Other adjustments applicable to time series. Consideration of 


residual factors. 

The measurement of cyclical fluctuations. Methods of expressing 
cyclical fluctuations. Use of comparable units. 

Correlation of time series. 4 

Meaning and determination of “lag” or “lead.” Caution in fore- 
casting. 

The problem of deflation in a price series. Use of index numbers. ~ 


55-59. A more elaborate treatment of the problems involved in the 


60. 


collection and presentation of original data and in the use of data 
collected by others. 
General review. 


BisLioGRAPHY 
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Bureau of Mines, Washington, D.C. 
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Source volumes of economic series, to be published at an early 
date, by the National Bureau of Economic Research, New York. 

The Statistical Work of the National Government, Laurence F. 
Schmeckebier. Johns Hopkins Press, Baltimore. 
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Rechentafeln (products to 1000 X 1000), A. L. Crelle. G. Reimer, 
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University Press. 
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MISUSES OF STATISTICAL DATA 


“Julius Kruttschnitt of the Southern Pacific has given ....... 
some statistics to prove that high railway charges have nothing to 
do with agricultural distress. The farmer, he tries to prove, would 
get only an 8 per cent increase in the value of his products if the 
railways returned to him every cent they collect for hauling his 
goods. That ‘is a fact which can be proved by government sta- 
tistics.’ The transportation revenue from agricultural products 
in 1922 was $715,973,000; the total value of farm crops was 
$8,961,000,000. Mr. Kruttschnitt thinks that with these figures 
given, simple arithmetic will do the rest.” — From a New Republic 
editorial comment. 

Do you agree with Mr. Kruttschnitt? 


“Seven per cent of the automobile drivers in Paris are women. 
However, in the matter of infringements of the traffic law only three 
per cent of the violations are caused by women drivers. This shows 
that women drive with greater caution or more skill than men.” 
— Le Figaro. 

Does this seem to be a fair statement? 

hes 

Miss Katherine Mayo, in Mother India (page 22), says, ‘The 
Indian girl, in common practice, looks for motherhood ... any- 
where between the ages of fourteen and eight. The latter age is 
extreme, although in some sections not exceptional; the former is 
well above the average.” 

A critic of the book, Dhan Gopal Mukerji, in A Son of Mother 
India Answers. (page 21), offers the following evidence furnished 
by a physician: ‘Miss Balfour records the cases of 304 Indian 
mothers who were delivered of their first babies in Bombay 
hospitals, and the average age was 18.7 years. Only three were 
aged fourteen, and they were the youngest. Reports for the 
years 1922 to 1924 of the Madras Maternity Hospital, where 2312 
mothers were delivered of their first babies, show that the average 
age was 19.4. There were seven mothers aged thirteen and twenty- 
two aged fourteen. Miss Balfour also has reports of 2964 cases in 
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other parts of India, including the North, of which only ten cases 
were below fifteen years, and thirteen was the youngest age.” 
Do you accept either of these statements? 


“The real prohibition states have larger death rates than those 
that are not obeying the law. Take the death rate per 1000 popu- 
lation: City of Birmingham, 17.4; Atlanta, 18.0; Nashville, 19.3; 
Memphis, 21.7. These four cities are dry. On the other hand, 
take Milwaukee, 13.0; New York, 14.5; Pittsburgh, 15.9; Cincin- 
nati, 16.6. These four cities last mentioned are dry in imagination. 
Let us look back to the time when license states had license laws, 
when the 1910 census was taken. We will take dry Kansas and wet 
New York. To every 100,000 population, Kansas had 286 divorces 
and New York 60. Kansas church membership was 28.4 per cent; 
New York, 43.7 per cent. Murders show Kansas had 11.35 per 
100,000, New York 6.24. Kansas had 1148 savings bank deposi- 
tors for each 100,000 population, while New York had 32,065.” 
— From a letter to the New York World. 

Assuming the above figures to be correctly stated, what fallacies 
are present in the argument? 


The average deposit per individual depositor in savings banks in 
the United States was $437.89 in 1913. By 1926 this figure had 
risen to $633.10 per depositor, indicating that savings bank deposi- 
tors were noticeably more thrifty than at the earlier date. — Data 
from Statistical Abstract of the United States, 1926. 

Is the conclusion a sound one? 


Gas and electric utilities in New York State are paying taxes 
amounting to $34,000,000 a year — a dime in each dollar they re- 
ceive from sales of service. This electric company alone paid in 
taxes last year more than $800,000. 

Nobody especially likes to pay taxes. But taxes there must be, 
or government could not carry on its work. 

Some people think they want the government to own and operate 
public utilities. In that case the taxes now paid by utilities would 
be wiped off the rolls; and individuals and other businesses would 
have to make up the $34,000,000 deficiency — just a thought for 
the local taxpayer. — Adapted from an advertisement of an elec- 
tric power company. 

Is this a correct statement in regard to the deficit? 
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7. Only 20,000,000 of the 105,000,000 people in the United States 
could be classified as intellectual. Of the remaining 85,000,000 
persons, 45,000,000 have reached the mental age of 14 years, 15,- 
000,000 have reached a mental age of not more than 8 years, 
and 25,000,000 can at best be classified only as mediocre. — 
Adantad from a New York Herald editorial comment ge a 
public address. 

What do you think of this statement? , 


8. “A decrease of about 500 per cent, or a drop from 3160 to 641 


States has taken place in the past five years [1916—1921].” — The 
Ohio State Lantern. age 
Is this a correct use of the percentage? 


9. <A Portland, Oregon, paper announced that during January 
first month under the new prohibition laws, drunkenness deer 
nearly 800 per cent from the preceding December. If 

100 cases of jipaarnte in December, how many were t 

January? 


Ill 


THE FREQUENCY DISTRIBUTION AND ITS DESCRIPTION 
AVERAGES, DISPERSION, AND SKEWNESS 


10. Construction of frequency distribution from ungrouped data. 
Width and number of intervals. Class limits. (Data of Table 1.) 


(a) Tabulate the number of meals at each price. 

(b) Show graphically the results of (a). 

(c) From an examination of (b), which shows the concentration at 
certain prices, determine the proper class limits for a frequency 
distribution. 

(d) Construct the frequency distribution, using class intervals as 
determined from (c). 

(e) Show graphically the results of (d). 

(f) Select any one class below and any one class above the class of 
greatest frequency, and ascertain to what extent the mean of 
the ungrouped values in each of those classes differs from the 
mid-value assumption. 


11. Construction of frequency distribution from ungrouped data. 
Width and number of intervals. Class limits. (Data of Table 2.) 


(a)—(f) Procedure identical with that of Exercise 10. 


12. Construction of frequency distribution from ungrouped data. 
(Data of Table 3.) 


(a) For a department, assigned by the instructor, construct a fre- 
quency distribution, with uniform class intervals of $2.50 and 
with mid-values at $1.25, $3.75, $6.25, ete. 

(b) Show graphically the results of (a). 

(c) Select any one class below and any one class above the class of 
greatest frequency, and ascertain to what extent the mean of 
the ungrouped values in each of those classes differs from the 
mid-value assumption. 


13. Frequency series forming moderately skewed curve. (Data of 
Table 4.) 
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Show graphically the distribution of workers in bituminous coal 
mines according to the number of days worked in 1921. 


Frequency series forming moderately skewed curve. (Data of 
Table 5.) 


Show graphically the distribution of laborers in blast furnaces, 
according to earnings, during a 16-day pay period in 1926. 


Frequency series forming moderately skewed curve. Class inter- 
vals of varying width. (Data of Table 6.) 


Show graphically the distribution of brakemen in West Virginia 
bituminous coal mines, according to earnings per half month, 1924. 


Frequency series forming ‘‘ J’ curve. (Data of Table 7.) 


Show graphically the distribution of male deaths from heart 
disease, by age periods, for New York City. 


Frequency series forming reverse ‘‘ J” curve. Class intervals 
of varying width. (Data of Table 8.) 


Show graphically the distribution of individual income tax re- 
turns, according to income classes, 1925. 


Graphic comparison of two reverse “J” curves. (Data of Table 9.) 


(a) Show graphically, on the same axes, the distributions of the 
number of persons in each age group for the United States, 
1880 and 1920. ; 

(b) Show as in (a), the per cent of persons in each age group. 

(c) Compare and interpret (a) and (b). 


Graphic comparison of two reverse “J” curves. (Data of 
Table 9.) 


(a) Show graphically, on the same axes, the distribution of the 
number of persons in each age group for the United States, 
1920, and of the number of foreign-born white persons in each 
group, 1920. 


(b) Show as in (a), the per cent of persons in each age group. 


(c) State which method of presentation is more effective for com- 
parison and give your reasons. 


29. 
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Frequency series forming “‘U” curve. (Data of Table 10.) 


‘Show graphically the distribution of deaths from all causes, by 
age periods, for New York City. 


Graphic representation of cumulative frequency series (ogive). 
(Data of Table 4.) 


(a) Cumulate the frequencies on a “less than” and on an “or more”’ 
basis. 


(b) Show graphically, on the same axes, the two cumulative series 
of (a). 


- Graphic representation of cumulative frequency series (ogive). 


(Data of Table 5.) 
(a) Cumulate the frequencies on a “less than” and on an “or more” 
basis. 


(b) Show graphically, on the same axes, the two cumulative series 
of (a). 


Arithmetic mean. Problem of weighting. (Data of Table 11.) 

(a) Compute the “unweighted” mean price received by the pro- 
ducer for eggs in 1926. 

(b) Compute a weighted mean price of eggs for 1926. 

(c) Account for the difference between the results of (a) and (b). 


Weighted arithmetic mean. A problem of averaging rates. (Data 
of Table 12.) 


(a) Compute the unweighted mean death rate from tuberculosis 
(all forms), for all cities of 25,000 to 50,000 population, New 
York State, 1926. 

(b) Compute a weighted mean for the same data. This “com- 
bined general death rate” may be obtained in two ways. 


(c) Account for the difference between the results of (a) and (b). 


25. Arithmetic mean. Calculation by long and short method. (Data 


of Table 13.) 


(a) Compute by the long method the mean salary of visitors and 
visitors-in-training in family welfare organizations. 
(b) Compute the mean by the short method. 
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(c) Demonstrate that the results by these two methods should be 
identical. 


26. Arithmetic mean. Calculation by long and short methods. (Data 
of Table 14.) 


(a) Compute by the long method the mean weekly earnings of 
women working as hand sewers on coats, St. Louis, 1926. 
(b) Compute the mean by a short method. 


(c) Demonstrate that the results by these two methods should be 
identical. 


27. Arithmetic mean. Calculation by Yong and short methods, when 
class intervals of the distribution vary in width. (Data of Table 6.) 


(a) Compute by the long method the mean earnings per half month 
of brakemen in West Virginia bituminous coal mines, 1924. 
(b) Compute the mean by a short method. 


28. Arithmetic mean. Calculation by long and short methods, when 
class intervals of the distribution vary in width. (Data of Table 6.) 


(a) Compute by the long method the mean earnings per half month 
of laborers in West Virginia bituminous coal mines, 1924. 
(b) Compute the mean by a short method. 


29. Arithmetic mean. Comparison of means when computed from 
ungrouped and from grouped data. (Data of Tables 3 and 15.) 


(a) For a department assigned by the instructor compute the mean : 
earnings from the ungrouped data of Table 3. 


(b) Compute for the same department the mean earnings from 
the grouped data given in Table 15. 


(c) Account for the difference between the results of (a) and (b). 


30. Arithmetic mean, median, and mode. Comparison of their magni- 
tudes in a positively skewed distribution, and their graphic repre- 
sentation. (Data of Table 15.) 

(a) Determine the mean earnings for the entire plant. 
(b) Determine the median earnings. 


(c) Determine the modal earnings by the Pearsonian empirical _ 
method and by one other method. 


31. 
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(d) Show graphically the distribution of earnings, and indicate on 
the horizontal scale the positions of the mean, median, and mode. 


Arithmetic mean, median, and mode. Comparison of their magni- 
tudes in a negatively skewed distribution, and their graphic repre- 
sentation. (Data of Table 14.) 


(a) Determine the mean earnings of women working as hand sewers 
on coats, Cleveland, 1926. 

(b) Determine the median earnings. 

(c) Determine the modal earnings. 

(d) Show graphically the distribution of earnings, and indicate on 
the horizontal scale the positions of the mean, median, and mode. 


The determination by graphic methods of median and quartiles. 
(Data of Table 15.) 


(a) Show graphically the cumulative distribution of earnings for the 
entire plant. The cumulation may be made on a “less than’”’ 
basis or on an ‘‘or more”’ basis. 

(b) Determine graphically the values of the median and the 
quartiles. 

(c) Compare the values obtained in (b) with those obtained for the 

- same data by arithmetic methods. 


Geometric mean. Mean annual rate of growth in population of the 
United States, 1910-20. 


The population of continental United States, as of April 15, 1910, 
was 91,972,266; the population, as of January 1, 1920, was 105,- 
710,620. By the use of the geometric principle determine the 
annual rate of increase of the population of continental United 
States between these two dates. 


Geometric mean. Mean annual rate of growth in population of 
New York State, 1910-20. Application to problem of population 
estimates at post-censal years. 


(a) By the use of the geometric principle determine the annual rate 
of increase of the population of New York State, 1910-20. 
(Population April 15, 1910, was 9,113,614; January 1, 1920, was 
10,385,227.) 


ss 
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(b) Assuming the same annual rate of increase, 1920-25, estimate 
the population of New York State, June 1, 1925. 

(c) Compare this estimate with the count of the State Census, as 
of June 1, 1925, which was 11,161,151. 


35. Quartile deviation or semi-interquartile range. (Data of Table 13.) 


—— (a) Determine the value of the quartile deviation of the salaries 
of visitors and visitors-in-training in family welfare organiza- 
tions. 

(b) What proportion of the total frequencies are included within 
+ 1Q of the median? 

(c) In a perfectly symmetrical distribution, what proportion 
of the total frequencies are included within + 1 Q of the 

\ median? 


36. Average deviation. (Data of Table 13.) 


~—~ (a) Determine the value of the average deviation of the salaries 


of visitors and visitors-in-training in family welfare organiza- 
tions. 
(b) What proportion of the total frequencies are included within_ 
+1A.D. of the median? 
(c) In a perfectly symmetrical distribution, what proportion of 
the total frequencies are included within + 1 A.D. of the 
> /% t ~ median? 


37. Standard deviation. Proportion of cases included within + 1c. 


omparist d A.D. (Data of Table 13.) 


(a) Determine the value of the standard deviation of the salaries 
of visitors and of visitors-in-training in family welfare organ- 


3 
9/ Oo izations. 
= 


24.7 
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(b) What proportion of the total frequencies are included within 
+ 1o of the mean? 
c) In a perfectly symmetrical distribution, what proportion 
fas 2 the total frequencies are included within + 1 a? 
(d) Compare the values of Q in Exercise 35, A.D. in Exercise 36, 
and o above. a 
(e) In a perfectly symmetrical Ene what as dal 


(I ( ~ Q, A.D., and 0? eS ; 
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Standard deviation. Proportion of cases included within + 1 cg, 
+20¢0,+30. (Data of Table 15.) 


(a) Determine the value of the standard deviation of the earnings 
of the employees of Department 3. 


(b) What proportion of the total frequencies are included within 
+ 1o of the mean; 


(c) Within + 2¢; 

(d) Within + 3 o? 

(e) Compare the results of (b)—(d) inclusive with the proportions 
found in a perfectly symmetrical distribution. 


Standard deviation. Proportion of cases included within mi lo, 
+20,+30. (Data of Table 15.) 


(a) Determine the value of the standard deviation of the earnings 
of the employees of Department 7. 
(b)—(e) Procedure identical with that of Exercise 38. 


Standard deviation. Proportion of cases included within + 1c, 
+20¢0,+36. (Data of Table 15.) : 


(a) Determine the value of the standard deviation of the earnings 
of all the wage earners of the plant. 
(b)-(e) Procedure identical with that of Exercise 38. 


Standard deviation. Proportion of cases included within + 1c, 
+2¢,+30. (Data of Table 16.) 


(a) Determine the value of the standard deviation of the salaries 
of ‘‘staff” in social work organizations. 
(b)-(e) Procedure identical with that of Exercise 38. 


Standard deviation, when class intervals of the distribution vary 
in width. (Data of Table 6.) 


(a) Determine the value of the standard deviation of the earnings 
of brakemen in West Virginia bituminous coal mines, 1924. 

(b) What possibilities of error are present in your calculations? 

(ec) What proportion of the total eae ncice are included within 
ne iad f 
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Standard deviation, when class intervals of the distribution vary 
in width. (Data of Table 6.) 


(a) Determine the value of the standard deviation of the earnings 
of laborers in West Virginia bituminous coal mines, 1924. 
(b) What possibilities of error are present in your calculations? 


(c) What proportion of the total frequencies are included within 
+10? 


. Absolute and relative dispersion. Data expressed in like units, 


means approximately equal in magnitude. (Data of Table 15.) 


(a) Show graphically, on the same axes, the distributions of the 
earnings in Departments 3 and 7. 

(b) Determine the value of the standard deviation of the earnings 
of the employees of Department 3. (Exercise 38.) 

(c) Determine the value of the standard deviation of the earnings 
of the employees of Department 7. (Exercise 39.) 

(d) Compare the dispersion of the earnings in Department 3 and 
in Department 7. 


Absolute and relative dispersion. Data expressed in like units, 
means approximately equal in magnitude. (Data of Table 17. 
This table provides a large number of individual exercises.) 


(a)—(d) Following the directions for Exercise 44, the student may 
select any two noon meals, any one noon meal and the total for 
noon meals, any two evening meals, or any evening meal and 
the total for evening meals for the purpose of comparing dis- 
persions. ; 


Absolute and relative dispersion. Data expressed in like units, 
means differing in magnitude. (Data of Tables 13 and 16.) 


(a) Show graphically, on the same axes, the distribution of annual 
salaries of visitors and visitors-in-training, and the monthly 
salaries of “staff.” 

(b) Determine the value of the standard deviation of the annual 
salaries of visitors and visitors-in-training in family welfare 
organizations. (Exercise 37.) 


(c) Determine the value of the standard deviation of the monthly 


salaries of ‘‘staff” in social work organizations. (Exercise 41.) 


| 
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(d) Compare the dispersion of the salaries of visitors and of “staff.” 
(These two series relate to essentially the same type of salaried 
employees.) 


47. Absolute and relative dispersion. Data expressed in like units, 
means differing in magnitude. (Data of Table 14.) 


(a) Show graphically, on the same axes, the distribution of weekly 
earnings of women working as hand sewers on coats in St. Louis 
and in Cleveland, 1926. 

(b) Determine the value of the standard deviation of the weekly 
earnings of women working as hand sewers on coats in St. Louis, 
1926. 

(c) Determine the value of the standard deviation of the weekly 
earnings of women working as hand sewers on coats in Cleve- 
land, 1926. 

(d) Compare the dispersion of the earnings of women working as 
hand sewers on coats in St. Louis and in Cleveland. 


48. Absolute and relative dispersion. Data expressed in like units, 
means differing in magnitude. (Data of Table 18.) 


(a) Show graphically, on the same axes, the distribution of weekly 
earnings of women in the textile industry and in the men’s 
clothing industry of Mississippi, 1925. 

(b) Determine the value of the standard deviation of the weekly 
earnings of women in the textile industry of Mississippi, 
1925. 

(ce) Determine the value of the standard deviation of the weekly 
earnings of women in the men’s clothing industry of Mississippi, 
1925. 

(d) Compare the dispersion of women’s earnings in textiles and in 
men’s clothing in Mississippi. 


49. Absolute and relative dispersion. Data expressed in unlike units. 
(Data of Tables 19 and 20.) 


(a) Show graphically the distributions of yield of milk and per- 
centage fat content of milk. 


(b) Determine the value of the standard deviation of the yield of 
milk. 
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(c) Determine the value of the standard deviation of the percentage 
fat content of milk. 


(d) Compare the dispersion of the yield of milk and of the percent- 
age fat content of milk. 


Absolute and relative dispersion. Data expressed in unlike units. 
(Data of Tables 21 and 22. Referring to the source of these tables, 
the instructor can obtain a large number of similar individual 
problems.) 

(a) Show graphically the distributions of height and weight. 

(b) Determine the value of the standard deviation of height. 

(c) Determine the value of the standard deviation of weight. 

(d) Compare the dispersion of height and of weight. 


Positive skewness. (Data of Table 13.) 


(a) Show graphically the distribution of the salaries of visitors and 
visitors-in-training in family welfare organizations. 
(b) Determine the value of the Pearsonian coefficient of skewness. 


Positive skewness. (Data of Table 18.) 


(a) Show graphically the distribution of the weekly earnings of 
women in the men’s clothing industry of Mississippi, 1925. 


(b) Determine the value of the Pearsonian coefficient of skewness. 


. Negative skewness. (Data of Table 14.) 


(a) Show graphically the distribution of the weekly earnings of 
women working as hand sewers on coats, in Cleveland, 1926. 


(b) Determine the value of the Pearsonian coefficient of skewness. 


. Negative skewness. (Data of Table 23.) 


(a) Show graphically the distribution of draft of commercial ‘vessels 
passing through the Panama Canal from the Pacific to the 
Atlantic, in 1926. 


(b) Determine the value of the Pearsonian coefficient of skewness. 


IV 
THE NORMAL CURVE OF ERROR 


55. Probability. Random occurrence as shown by coin tossing. 


(a) Select five coins of the same denomination, taking care to avoid 
using any that are perceptibly imperfect. Toss the coins 200 
times, shaking them before each toss. Tabulate the number of 
heads which appears at each throw. 

(b) Express the frequency of appearance of each number of heads 
as a per cent of the total number of throws, and show the results 
graphically. 

(c) From Appendix B obtain the theoretical distribution of number 
of heads and plot the data on the graph of (b) in terms of 
percentages. 

Note: The results of 200 throws are not likely to show a high 
degree of correspondence to the theoretical distribution. Closer 
correspondence may be obtained by combining a number of such 
samples. 


56. Probability. Random occurrence as shown by coin tossing. 
\ oo 


a) Select eight perfect coins of the same denomination. Toss the 
coins 150 times, shaking them before each toss. Tabulate the 
number of heads which appears at each throw. 


\ (b)—(c) Procedure identical with that of Exercise 55. 


Note: A closer degree of correspondence may be obtained by 
combining a number of these samples of 150 throws. 


57. Variability of the mean when determined from successive samples. 
(Data of Table 1. Other exercises of this nature may be based upon 
the similar data of Table 2, or upon the payroll data of Table 3, as 
a whole or by departments.) 


(a) Enter on metal rimmed discs the amounts spent for meals, as 
found in Table 1. The purpose of entering the data on discs is 
to facilitate the selection of random samples. If it is not fea- 
sible to transfer the data to discs this exercise may be performed 
by selecting the items at random directly from the table. 
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(b) Mix the dises thoroughly and take a random sample of 30 items. 
(c) Compute the mean of the sample. 


(d) Replace the discs drawn out (in order that the total may remain 
the same as before) and repeat the process until 25 means have 
been computed from similar samples. 


(e) Compute the mean of all the items of Table 1 and compare it 
with the 25 means obtained from samples. <A few of these 
sample means may be expected to depart rather widely from 
the true mean, also there should be a tendency to cluster closely 
about the truemean. The more samples taken, and the greater 
the size of the sample, the more regular will be this distribution 
of sample means about the true mean. 


(f) Compute the mean of the 25 sample means, and compare this 
value with that of the true mean. 


Fitting the normal curve and determining theoretical frequencies. 
(Data of Table 24.) 


(a) Fit a normal curve to the frequency distribution of per cent 
butter fat content of milk from 163 Guernsey cows of imported 
sires. Erect ordinates at intervals of .25 ¢. (Ordinates are 
given in Appendix C.) 

(b) Draw a graph showing the original curve and the fitted curve. 


(c) In general what proportion of Guernsey cows of imported sires 
might be expected to produce milk registering a butter fat con- 
tent of less than 4.4 per cent? 

(d) What proportion might be expected to fall between 4.6 and 
5.2 per cent? 

(e) Determine the theoretical frequencies for each class interval of 
the distribution. If desired a test of goodness of fit may be ~ 
made. (The procedure for determining the theoretical fre- 
quencies, as well as that for testing the fit, is described in — 
Appendix A.) ; 


(Data of Table 17.) 


(a) Fit a normal curve to the frequency distribution of amounts — 
spent for evening meals on six week days. Erect ordinates at 


intervals of .25 0. (Ordinates in Appendix C.) dj 
(b) Draw a graph showing the original curve and the fitted curve. 
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(c) If the cafeteria should establish its minimum sale at 35 cents for 
a meal, what proportion of the patrons might be discouraged? 

(d) If desired the theoretical frequencies for each class interval may 
be determined, and a test of goodness of fit may be made. (For 
both procedures see Appendix A.) 


60. Fitting the normal curve and determining theoretical frequencies. 
(Data of Table 25.) 


(a) Fit a normal curve to the frequency distribution of weights of 
white boys, one and under two months of age. Erect ordinates 
at intervals of .25 0. (Ordinates in Appendix C.) 

(b) Draw a graph showing the original curve and the fitted curve. 


(c) In general what proportion of male white infants of this age 
might be expected to weigh 9 pounds or less? 

(d) What proportion might be expected to weigh between 10 and 
12 pounds? 

(e) Determine the theoretical frequencies for each class interval of 
the distribution. If desired a test of goodness of fit may be 
made. (For both procedures see Appendix A.) 


61. Fitting the normal curve and determining theoretical frequencies. 
(Data of Table 26.) 


(a) Fit a normal curve to the frequency distribution of sizes of 
women’s wedding rings, which may rightly be considered as 
a continuous series. Erect ordinates at intervals of .25 oc. 
(Ordinates in Appendix C.) 
(b) Draw a graph showing the original curve and the fitted curve. _ 
(c) Determine the theoretical frequencies for each class s interval of 
the distribution. If desired a test of goodness of fit may be 4") a 
made. (Both procedures are described in Appendix A.) a "ee 
(d) A manuanturing jeweler wishes to put on the market 15,000 q, y\ eS 
women’s wedding rings of a new design. Present a table show- \ ° | 
ing the number of each size he should manufacture. dy Ny 
(e) What sizes would you suggest that a retail jeweler should stock? 
Why? va\ ) : 


- 
.* 
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62. Fitting the Parent curve and determining theoretical frequencies. v 
(Data of Tables 27 and 28.) 


(a) Fit a normal curve to the frequency distribution of neck cir- 


50 


63. Unreliability of the arithmetic mean and of the standard deviation. 
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cumference of white troops at demobilization. Erect ordinates 
at intervals of .25 0. (Ordinates in Appendix C.) 

(b) Draw a graph showing the original curve and the fitted curve. 

(c) In general what proportion of white troops could be expected to 
have a neck circumference of 15 inches or more (1 centimeter 
= .3937 inch)? 

(d) What proportion might be expected to fall between 13.5 and 
15.5 inches circumference? 

(e) Determine the theoretical frequencies for each class interval of 
the distribution. If desired a test of goodness of fit may be 
made. (Both procedures are described in Appendix A.) 

(f) Upon the basis of the theoretical frequencies of (e) determine 
the distribution of collar sizes of shirts that might be used as a 
manufacturing schedule. Consider sizes from 13 to 18 inches, 
by half-sizes, and a total output of 100,000 shirts. Compare 
your results with the manufacturing schedule of a prominent 
shirt company (Table 28). In making this comparison it 
should be remembered that the army data represent a selected 


group. 


(a) In The Medical Department of the United States Army in the 
World War, Vol. XV, Part I, p. 101, the mean height of 9759 
draft recruits from the ‘‘Twin Cities” area of Minnesota is 
given as 67.83 inches. The standard deviation of the height 
of these recruits was 2.63 inches. Determine the value of the 
standard error and of the probable error of the mean. The value 
of the mean should be written + P.E.y. What do the standard 
error and the probable error signify as to the reliability of the 
mean height of draft recruits from this area? 

(b) Determine the value of the standard error of the standard devi- 
ation and of the probable error of the standard deviation. The 
value of the standard deviation should be written + P.E.c. 
What do the standard error and the probable error signify as 
to the reliability of the standard deviation of height of draft 
recruits from this area? 

Note: Further data of this nature, useful in illustrating the 
unreliability of the mean and of the standard deviation may be 
found in the table referred to in (a). 
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64. Unreliability of the arithmetic mean and of the standard deviation. 
(Data of Table 14.) 


(a) Determine the value of the mean and of the standard deviation 
of the weekly earnings of women working as hand sewers on 
men’s coats in Cincinnati. 

(b) Determine the value of the standard error of the mean and of 
the probable error of the mean. The value of the mean should 
be written + P.H.y. Ifa number of similar samples of the same 
size as the original data of (a) are taken, what variations may be 
expected in the value of the arithmetic mean? 

(c) Determine the value of the standard error of the standard devi- 
ation and of the probable error of the standard deviation. The 
value of the standard deviation should be written + P.E.c. If 
a number of samples are taken, within what limits may the 
value of the standard deviation be expected to vary? 

(d) If a number of samples are taken, within what limits may 
90 per cent of the means be expected to fall? 


65. Unreliability of the arithmetic mean and of the standard deviation. 

(Data of Table 14.) 

(a) Determine the value of the mean and of the standard deviation 
of the weekly earnings of women working as hand sewers on 
men’s coats in Cleveland. (Exercise 47.) 

(b)—(c) Procedure identical with that of Exercise 64. 

(d) If a number of samples are taken, within what limits may 
60 per cent of the means be expected to fall? 


66. Unreliability of the arithmetic mean and of the standard deviation. 

(Data of Table 18.) 

(a) Determine the value of the mean and of the standard deviation 
of the weekly earnings of women in five-and-ten-cent stores in 
Mississippi. 

(b)—(e) Procedure identical with that of Exercise 64. 

(d) If a number of samples are taken, within what limits may 
80 per cent of the means be expected to fall? 


67. Unreliability of the arithmetic mean and of the standard deviation. 
(Data of Table 18.) 


(a) Determine the value of the mean and of the standard deviation 
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of the weekly earnings of women in the men’s clothing industry 
of Mississippi. (Exercise 48.) 

(b)—(c) Procedure identical with that of Exercise 64. 

(d) If a number of samples are taken, within what limits may 
95 per cent of the means be expected to fall? 


68. Unreliability of the arithmetic mean and of the standard deviation. 
(Data of Table 29.) 


(a) Determine the value of the mean and of the standard deviation 
of the per cent fat content of milk from 1295 cows, as shown by 
the seven-day test of the Agricultural Experiment Station of 
the University of Illinois. 

(b)—(e) Procedure identical with that of Exercise 64. 

(d) If a number of samples are taken, within what limits may 70 
per cent of the means be expected to fall? 


69. Unreliability of the difference between the means of two samples 
drawn from different populations. (Data of Table 14.) 


(a) Determine the value of the mean weekly earnings of women, 
working as hand sewers on men’s coats in Cleveland. Compute — 
a like value for Cincinnati. 

(b) Compute the standard error of each of these means (Exercises 
64 and 65) and the standard error of the difference between these 
two means. 

(ec) Is the observed difference significant, or may it be due to chance? 

Note: Put in the following form this question requires a quan- 
titative answer: If the true difference between the means is zero, 
what are the probabilities that, due to pure chance, a difference 
equal to or greater than the observed difference may occur? 


70. Unreliability of the difference between the means of two samples 
drawn from different populations. (Data of Table 14.) 


(a) Determine the value of the mean weekly earnings of women, 
working as hand sewers on men’s coats in Cincinnati. Compute 
a like value for St. Louis. 1 

(b) Compute the standard error of each of these means (Exercise | 
64) and the standard error of the difference between these two 
means. ; 
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(c) Is the observed difference significant, or may it be due to chance? 
See Note to Exercise 69-(c). 


Unreliability of the difference between the means of two samples 
drawn from different populations. (Data of Table 18.) 


(a) Determine the value of the mean weekly earnings of women in 
five-and-ten-cent stores in Mississippi. Compute a like value 
for women in the men’s clothing industry of Mississippi. 

(b) Compute the standard error of each of these means (Exercises 
66 and 67) and the standard error of the difference between 
these two means. 

(ce) Is the observed difference significant, or may it be due to chance? 

See Note to Exercise 69-(c). 


Unreliability of the difference between the means of two samples 
drawn from different populations. (Data of Table 18.) 


(a) Determine the value of the mean weekly earnings of women 
in five-and-ten-cent stores in Mississippi. Compute a like 
value for women in the textile industry of Mississippi. 

(b) Compute the standard error of each of these means (Exercise 
66) and the standard error of the difference between these two 
means. 

(c) Is the observed difference significant, or may it be due to 
chance? 

See Note to Exercise 69-(c). 


Unreliability of the difference between the means and the differ- 
ence between the standard deviations of two samples drawn from 
the same population. (Data of Table 30.) 


(a) Determine the value of the mean butter-fat production of cows 
as shown by the continuous test, and the value of the mean for 
the semi-official test. 

(b) Compute the standard error of each of these means, and the 
standard error of the difference between these two means. 

(c) Is the observed difference significant or may it be due to chance? 
If the continuous test be regarded as the standard, can the semi- 
official test be used with confidence that it will produce approxi- 
mately the same results? 
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(d) A like comparison may be made between the dispersions of the 
two tests, considering their standard deviations and the 
standard error of the difference between these two measures. 


74, Unreliability of the difference between the means and the difference 
between the standard deviations of two samples drawn from the 
same population. (Data of Table 29.) 


(a) Determine the value of the mean fat content of milk as shown 
by the semi-official (long-time) test, and the value of the mean 
for the seven-day test. 

(b) Compute the standard error of each of these means (Exercise 
68) and the standard error of the difference between these two 
means. 

(c) Is the observed difference significant, or may it be due to 
chance? If the semi-official test be regarded as the standard, 
can the seven-day test be used with confidence that it will pro- 
duce approximately the same results? 

(d) A like comparison may be made in respect to the dispersions of 
the two tests as shown by their standard deviations and the 
standard error of the difference between these two measures. 


75. Unreliability of the difference between the means of two samples 
drawn from the same population. 


(a) A survey of rents in a city reveals that a certain type of house 
commands an average monthly rental of $35.50. The survey 
covered 100 dwellings, and the standard deviation of the 
monthly rentals was $5.20. In order to test the stability of this 
average rental a second sample of 100 was studied. This 
sample gave a mean rental of $36.20 and a standard deviation 
of $6.40. Assuming the samples to have been chosen at ran- 
dom, is the difference between these means significant? 

(b) If for the first sample of 100 the results had been M, = $36.00, 
o; = $3.80, and for the second sample Mz = $37.80, o2 = $4.20, 
what could be said concerning the significance of the difference 
between the two means? 


V 
INDEX NUMBERS? 


76. Graphic representation of index numbers. (Data of Table 31.) 


(a) Plot on the same axes the index numbers of raw materials, semi- 
manufactured articles, and finished products, by months, 
January, 1923, to January, 1928. 


(b) Comment on the three curves. 


77. Frequency distributions of price relatives. The problem of com- 
bining a number of price fluctuations. (Data of Table 32.) 


(a) Choose a class interval of proper size and classify the 83 price 
relatives for 1914 in the form of a frequency distribution. 

(b) Construct similar frequency distributions of the price relatives 
for 1920 and for 1926. 

(c) Compare the distribution of price relatives for the three years. 
Do these distributions throw light upon the problem of com- 
bining price fluctuations into a single value for a given year or 
month? 

(d) Construct a frequency distribution of the price relatives of 1920 
when based upon 1919 as 100 instead of 1913. Compare the 
dispersion of this distribution with that for the 1920 relatives 
when based on 1913 as in (b). 


78. Comparison of methods of constructing index numbers. (Data of 
Table 33.) 


(a) Select a base, to be approved by the instructor, and construct 
an index number of the wholesale price of California citrus 
fruits by the method of: 


(1) Aggregate values, unweighted; 
(2) Arithmetic average of relatives, unweighted; 
(3) Aggregate values, weighted; 
(4) Arithmetic average of relatives, weighted; 
1 Material for a variety of exercises on construction of index numbers will be found in 


Wholesale Prices, 1890 to 1926, published by the United States Bureau of Labor Statis- 
tics as Bulletin 440. 
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(5) Geometric average of relatives, unweighted. 


(b) Compare and explain the differences in results. Which of these 
indexes is preferable? 

(c) Construct an unweighted or weighted chain index number. 
What are the advantages and disadvantages of this form? 


(a) Select a base, to be approved by the instructor, and construct 
an index number of the wholesale price of leather by the method 
of: 

(1) Aggregate value, unweighted; 

(2) Arithmetic average of relatives, unweighted; 
(3) Aggregate values, weighted; 

(4) Arithmetic average of relatives, weighted; 
(5) Geometric average of relatives, unweighted. 

(b) Compare and explain the differences in results. Select the index 
which is preferable. 

(ec) Construct an unweighted or weighted chain index number. 
What are the advantages and disadvantages of this form? 


Comparison of methods of constructing index numbers. (Data of 
Table 35.) 

This table presents annual data, 1913 to 1926, of both prices and 
quantity, for certain of the more important farm crops. It pro- 
vides material for the construction of price and production index 
numbers of practically any type desired. 


81. Deflation of index of dollar sales to obtain index of physical volume 


of sales. 
See Exercise 125. 


VI 
CORRELATION 


82. The scatter diagram. High positive correlation. (Data of Table 
36.) 


(a) Construct a scatter diagram of average value of farm crops per 
acre (X) and average value of land per acre ( Y) for the coun- 
ties of Illinois, 1925. 

(b) Comment upon the scatter plot. 

(c) Would you expect to find the same general relationship between 
these two factors in other States? 


83. The scatter diagram. Low correlation. (Data of Table 37.) 


(a) Construct a scatter diagram of the per capita expenditure for 
schools (X) and the per capita expenditure for recreation ( Y) 
in cities of 100,000 or more inhabitants, 1925, 


(b) Comment upon the scatter plot. 


84. The scatter diagram. High negative correlation. (Data of Table 
38.) 
(a) Construct ‘a scatter diagram of per cent native white (X) 
and per cent illiterate (Y) in the population of Pennsylvania 
by counties, 1920. 
(b) Comment upon the scatter plot. 


85. A graphic determination of the approximate value of the coefii- 
cient of correlation. (Data of Table 36.) 


(a) Construct a correlation table of the data of average value of 
farm crops per acre (X) and average value of land per acre ( Y) 
‘for the counties of Illinois, 1925. (Omit Cook and Lake coun- 
ties, which are largely urban.) 

(b) Compute the mean of the Y values for each group on the X 
axis. These are the means of the columns of the table when 
each column is considered as a separate frequency distribution. 


(c) Plot a curve of the means of the columns. 
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(d) By inspection, fit a straight line to the means shown graphically 
in (c). This is the line of regression of Y on X. 


(e) Determine the slope (mj) of this straight line. 


y= mx and m, = 4% 
(f) Determine the value of r from, 
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A more precise value for r will be obtained in Exercise 95. 


Noie: The line of regression of X on Y may be fitted by 
inspection to the means of the rows of the correlation table; 


mz may be determined (m2 = ar and a value for r may be 


obtained from, 
t= Or 
Y* Oy 


The two values for r should be in substantial agreement. 


86. A graphic determination of the approximate value of the coeffi- 
cient of correlation. (Data of Table 39.) 


(a) A correlation table of the per cent of votes on woman suffrage 
cast in favor of suffrage (X) and the per cent of votes on the 
prohibition question cast in favor of prohibition (Y) is pre- 
sented as Table 39. 

(b)—(f) Procedure identical with that of Exercise 85. A more pre- 
cise value for r will be obtained in Exercise 93. 


87. A graphic determination of the approximate value of the coefii- 
cient of correlation. (Data of Table 36.) 


(a) Construct a correlation table of the data of average improved 
acreage per farm (X) and average value of land and buildings 
per farm ( Y) for the counties of Illinois, 1920. (Omit Cook and 
Lake counties, which are largely urban.) 

(b)-(f) Procedure identical with that of Exercise 85. A more 
precise value for r will be obtained in Exercise 99. 
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88. Determination of coefficient of correlation from grouped data. 


90. 


Positive correlation. (Data of Table 40.) 


(a) Make a scatter diagram of per cent negro (X) and per cent 
illiterate ten years of age or over (Y) in the population of 
Mississippi by counties, 1920. 

(b) Construct a correlation table. 

(c) Determine the value of r and of P.E.r. 

(d) State the regression equations in terms of x, y and in terms of 
oS fe 

(e) Determine the values of Sy and Sx. 

(f) Show graphically, on the scatter plot of (a), the regression line 
Y on X, and indicate the zones of + 18, +2S, and +358. 

(g) What proportion of the cases, represented by the dots of the 
scatter plot, fall within + 1 S of the line of regression of Y on X? 

(h) Assume a value for X and, by means of the regression equation, 
estimate the corresponding value for Y. Indicate the relia- 
bility of your estimate. 

(i) Explain the significance of the coefficient of correlation which 
you have computed. 


. Determination of coefficient of correlation from grouped data. 


Negative correlation. (Data of Table 40.) 

(a) Make a scatter diagram of per cent native white (X) and per 
cent illiterate ten years of age or over ( Y) in the population of 
Mississippi by counties, 1920. 

(b)—(i) Procedure identical with that of Exercise 88. 


Determination of coefficient of correlation from grouped data. 

Positive correlation. (Data of Table 41.) 

(a) A correlation table of points on mental test (X) and per cent 
of standard production ( Y) attained by employees of a clothing 
plant, is presented as Table 41. 

(b) Determine the value of r and of P.E.r. 

(c) State the regression equations in terms of 2, y and in terms of 
wey. 

(d) Determine the values of Sy and Sx. 

(e) Assume a value for X and, by means of the regression equation, 
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estimate the corresponding value for Y. Indicate the relia- 
bility of your estimate. 

(f) Explain the significance of the correlation coefficient which you 
have computed. 

(g) To what extent does this mental test assist the employment 
manager in selecting employees? 


Determination of coefficient of correlation from grouped data. 
Positive correlation. (Data of Table 36.) 


(a) Make a scatter plot of average acreage per farm (X) and per 
cent of farms operated by tenants (Y) for the counties of 
Illinois, 1920. (Omit Cook and Lake counties, which are largely 
urban.) 


(b)—(i) Procedure identical with that of Exercise 88. 


Determination of coefficient of correlation from grouped data. 
Negative correlation. (Data of Table 36.) 


(a) Make a scatter plot of average acreage per farm (X) and per 
cent of farms operated by owners (Y) for the counties of 
Illinois, 1920. (Omit Cook and Lake counties, which are 
largely urban.) 


(b)—(i) Procedure identical with that of Exercise 88. 


Determination of coefficient of correlation from grouped data. 
Positive correlation. (Data of Table 39.) 


(a) A correlation table of the per cent of votes on woman suffrage 
cast in favor of suffrage (X) and the per cent of votes on the 
prohibition question cast in favor of prohibition ( Y) is pre- 
sented as Table 39. 


(b)—(f) Procedure identical with that of Exercise 90. 


Determination of coefficient of correlation from grouped data. 
Positive correlation. (Data of Table 42.) 


(a) A correlation table of height (X) and weight ( Y) of a group 
of white boys, aged 9 and under 12 months, is given as Table 42. 


(b)—(f) Procedure identical with that of Exercise 90. 
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95. Determination of coefficient of correlation from grouped data. 
Positive correlation. (Data of Table 36.) 


(a) Make a scatter diagram of average value of farm crops per 
acre (X) and average value of land per acre (Y) for the 
counties of Illinois, 1925. (See Exercise 82~-(a).) 

(b)—(i) Procedure identical with that of Exercise 88. (Cook and 
Lake counties should be omitted because they are largely 
urban.) 

(j) Would you expect to find the same general relationship between 
these two factors in other States? 


96. Determination of coefficient of correlation from ungrouped data. 
Positive correlation. (Data of Table 43.) 


(a) Make a scatter diagram of average value of crops per acre ( X) 
and average value of land per acre (Y) in the counties of 
Wyoming, 1925. 

_-(b) Determine the value of r and P.E.r. 

(c) Give the regression equations in terms of x, y and in terms of 

? 

(d) Determine the values of Sy and Sx. 

(e) Show graphically, on the scatter plot of (a), the regression line 
Y on X, and indicate the zone of + 1S. 

(f) What proportion of the cases, represented by the dots of the 
scatter plot, fall within + 1 S of the line of regression Y on X? 

(g) Assume a value for X and, by means of the regression equation, 
estimate the corresponding value for Y. Indicate the relia- 
bility of your estimate. 

Ah) Explain the significance of the coefficient of correlation which 
you have computed. 

(i) Would you expect to find the same general relationship between 
these two factors in other States? 


97. Determination of coefficient of correlation from ungrouped data. 
Positive correlation. (Data of Table 44.) 


(a) Make a scatter diagram of average value of crops per acre (X) 
and average value of land per acre ( Y) in the counties of North 
Dakota, 1925. 


(b)—(i) Procedure identical with that of Exercise ‘96. 
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Determination of coefficient of correlation from ungrouped data. 
Negative correlation. (Data of Table 45.) 


(a) Make a scatter diagram of margin of safety (X) and yield ( Y) 
of the public utility bonds listed in Table 45. 
(b)—(h) Procedure identical with that of Exercise 96. 


Determination of coefficient of correlation from ungrouped data. 
Positive correlation. (Data of Table 36.) 


(a) Make a scatter diagram of average improved acreage per farm 
(X) and average value of land and buildings per farm (Y) in 
the counties of Illinois, 1920. (Omit Cook and Lake counties, 
which are largely urban.) 


(b)—(h) Procedure identical with that of Exercise 96. 


Determination of coefficient of correlation from ungrouped data. 
Negative correlation. (Data of Table 38.) 


(a) Make a scatter diagram of per cent native white (X) and per 
cent illiterate (Y) in the population of Pennsylvania by coun- 
ties, 1920. (See Exercise 84~(a).) 


(b)—(h) Procedure identical with that of Exercise 96. 


Non-linear correlation. The correlation ratio. Presence of a sig- 
nificant difference between 7 and r. (Data of Table 46.) 


(a) Make a scatter diagram of average acreage per farm (X) and 
average value of land per acre (Y) in the counties of Nebraska, 
1925. 

(b) Construct a correlation table. (Douglas, Cherry, and Grant 
counties are extreme variants. For the sake of simplifying the 
problem these counties may be omitted.) 

(c) Determine the value of r. 

(d) Determine the value of yxy. 

(e) Test for non-linearity. 

Note: If desired 7 yx may also be computed and a second test 
for non-linearity may be made. Attention is called to the pos- 
sibility of computing a generalized index of correlation. (See 
Mills, Statistical Methods, p. 436 f.) 


Non-linear correlation. The correlation ratio. Difference be- 
tween 7 and r not significant. (Data of Table 36.) 
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(a) Make a scatter diagram of average value of farm crops per acre 
(X) and average value of land per acre (Y) in the counties of 
Illinois, 1925. (See Exercise 82-(a).) 

(b) Construct a correlation table. Omit Cook and Lake counties 
which are largely urban. (See Exercise 95-(b).) 

(c) Determine the value of r. (See Exercise 95-(c).) 

(d) Determine the value of yx or nxp. 

(e) Test for linearity. 


103. Rank correlation. Comparison of p andr. (Data of Table 47.) 

(a) Make a scatter diagram of the data of per cent negro (X) and 
per cent illiterate (Y) in the states of the South Atlantic, East 
South Central, and West South Central divisions of the United 
States, 1920. 

(b) Determine the value of r. 

(c) Determine the value of p and compare with wie of r. Ac- 
count for the difference in the two values. 

(d) Using the Pearsonian correction (Appendix E), convert p tor. 
Compare this value of r with that obtained in (b) and account 
for the difference. 

(e) Of what practical value is p? 


104. Rank correlation. Comparison of p andr. (Data of Table 48.) 
(a) Make a scatter diagram of the data of average number of wage 
earners (X) and value added by manufacture (Y) in the fifteen 
industrial groups as classified by the Bureau of the Census, 1925. 
(b)—(e) Procedure identical with that of Exercise 103. 
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105. Secular trend. Determination by inspection and by moving aver- 
age. (Data of Table 49.) 


(a) Show graphically the annual production of potatoes in the 
United States, 1905-27. 


(b) Draw a free-hand curve to represent the trend of the series. 


(c) Show graphically the trend of the series as described by a five- 
year moving average. 


106. Secular trend. Mathematical description.! Straight line fit to 
odd number of items, upward trend. (Data of Table 49.) 
(a) Show graphically the annual production of potatoes in the 
United States, 1905-27. 
(b) Determine the equation of a straight line fitted to the annual 
data and represent this trend on the graph of (a). 


107. Secular trend. Mathematical description.1 Straight line fit to 
even number of items, downward trend. (Data of Table 49.) 


(a) Show graphically the annual production of buckwheat in the 
United States, 1914-27. 

(b) Determine the equation of a straight line fitted to the annual 
data and represent this trend on the graph of (a). 


108. Secular trend and its elimination. Mathematical description.! 
Straight line fit to odd number of items. (Data of Table 49.) 


(a) Show graphically the wholesale value of passenger automobiles 
produced in the United States, 1915-27. 

(b) Fit a straight line to the series and represent this trend on the 
graph of (a). 

(c) Express the value for each year as a per cent of the correspond- 
ing trend value. Show graphically the wholesale value of pas- 
senger automobiles expressed as per cent of trend or as per cent 
deviation from trend. 


1 Tables of the sums of the squares of the first one hundred natural numbers and of the 
first one hundred odd natural numbers will be found in Appendices F and G. 
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109. Secular trend and its elimination. Mathematical description.! 
Straight line fit to even number of items. (Data of Table 49.) 


(a) Show graphically the annual production of pig iron in the 
United States, 1902-27. 

(b) Fit a straight line to the series and represent the trend on the 
graph of (a). 

(c) Express the value for each year as a per cent of the correspond- 
ing trend value. Show graphically the production of pig iron 
expressed as per cent of trend or as per cent deviation from 
trend. 


110. Secular trend and its elimination. Mathematical description. 
Straight line fit to even number of items. (Data of Table 49.) 


(a) Show graphically the annual production of steel ingots and cast- 
ings in the United States, 1902-27. 

(b) Fit a straight line to the series and represent the trend on the 
graph of (a). 

(c) Express the value for each year as a per cent of the correspond- 
ing trend value. Show graphically the production of steel 
ingots and castings as per cent of trend or as per cent deviation 
from trend. 


111. Secular trend and its elimination. Mathematical description.! 
Straight line fit to even number of items. (Data of Table 49.) 


(a) Show graphically the per cent change over previous year of 
production of cars and trucks in the United States, 1902-27. 

(b) Fit a straight line to the series and represent the trend on the 
graph of (a). 

(c) Express the value for each year as a per cent of the correspond- 
ing trend value. Show graphically the per cent change over 
previous year as per cent of trend or as per cent deviation from 
trend. 


112. Secular trend and its elimination. Mathematical description.! 
Straight line and parabolic fit to odd number of items. (Data of 
Table 50.) 


1 Tables of the sums of the squares of the first one hundred natural numbers and of the 
first one hundred odd natural numbers will be found in Appendices F and G. 
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(a) Show graphically the production of passenger cars in the United 
States, 1914-26. 

(b) Fit a straight line to the series and represent the trend on the 
graph of (a). 

(c) Fit a curve of the type Y=a+b6X-+cX? and represent the 
trend on the graph of (a). 

(d) Express the value for each year as a per cent of the correspond- 
ing straight-line-trend value. Show the results graphically. 

(e) Express the value for each year as a per cent of the correspond- 
ing parabolic-trend value. Show the results on the graph of (d). 

(f) Which of these two forms of curves seems better to represent 
the trend of the original data? 

(g) If the data for 1913 and 1927 are included would a straight line 
or a parabola be preferable? 


Comparison of trends. (Data of Table 51.) 

(a) Show graphically, on the same axes, the annual suicide rates 
according to the age groups 10-19, 20-29, 30-59, and 60 years 
and over. 

(b) Determine the trend for each of the four age groups, and plot 
them on the graph of (a). 

(c) For comparison, show the four trend lines on semi-logarithmic 
paper. 

(d) Comment upon the relation of these trends to each other when 
shown as in (b) and (c). 


Comparison of trend with population growth. (Data of Table 52.) 


(a) Show graphically the annual production of potatoes in the 
United States, 1870-1926. 

(b) Determine the trend of the series and plot it on the graph of (a). 

(c) For comparison, show on the same axes, on natural scale paper, 
the trend line of potato production and the population of the 
United States, 1870-1926. 

(d) Compare the trend of potato production with population on 
semi-logarithmic paper. 

(e) Comment upon the relationships as,shown in (c) and (d). 


Graphic representation of a series showing clearly defined seasonal 
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movements and elimination of these movements. (Data of 
Table 53.) 


(a) Show graphically the data of monthly disappearance into trade 
(“consumption”) of butter in the United States, 1917-27. 
Note the marked recurring movements within each year. 

(b) Determine an index of seasonal variation and eliminate the 
seasonal fluctuations from the original data. This leaves in the 
series all factors except seasonal. 

(c) The data of (b) represent the disappearance into trade of butter, 
adjusted for seasonal variations. Plot these data on the graph 
of (a). 


116. Determination of cyclical movements. Elimination of trend and 
seasonal fluctuations from monthly data. (Data of Table 54.) 


(a) Show graphically the data of monthly pig iron production in the 
United States, 1907-27. 

(b) Determine the trend of the series. Express the original data 
in terms of per cent of trend and show these figures graphically. 

(c) Determine an index of seasonal variation, and eliminate the 
seasonal fluctuations from the per cent of trend values of (b). 

Note: The determination of seasonal movements involves two 
preliminary considerations, that of the existence of a seasonal 
movement, and that of the constant or changing nature of this 
movement if it does exist. It is suggested that seasonal indexes 
be computed by several methods and that the results be com- 
pared in the light of the original data. 

(d) Show graphically the results of (c). This represents the residual 
factors after the elimination of trend and seasonal movements. 
For comparison with other series, these residuals may be ex- 
pressed in terms of o units on the vertical scale. 


117. Determination of cyclical movements. Elimination of trend and 
seasonal fluctuations from monthly data. (Data of Table 55.) 
(a) Show graphically the data of monthly motor vehicle production 
in the United States, 1913-27. 
(b)—(d) Procedure identical with that of Exercise 116, 


118. Determination of cyclical movements. Elimination of trend and 
seasonal fluctuations from monthly data. (Data of Table 56.) 
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(a) Show graphically the data of monthly freight ton-miles in the 
United States, 1918-27. 


(b)-(d) Procedure identical with that of Exercise 116. 


Determination of cyclical movements. Elimination of trend and 
seasonal fluctuations from monthly data. (Data of Table 57.) 


(a) Show graphically the monthly index of sales of 5-and-10-cent 
stores, 1919-27. 


(b)—-(d) Procedure identical with that of Exercise 116. 


Determination of cyclical movements. Elimination of trend and 
seasonal fluctuations from monthly data. (Data of Table 58a.) 


(a) Show graphically the data of unfilled orders of the United 
States Steel Corporation, 1911-27. 


(b)-(d) Procedure identical with that of Exercise 116. 


Correlation of time series. Comparison of coefficients obtained 
from original data and from data expressed in terms of per cent 
deviation from trend. (Data of Table 50.) 


(a) Show graphically, on the same axes, the data of production of 
beehive coke and of production of by-product coke in the 
United States, 1913-27. 

(b) Determine the value of the coefficient of correlation between 
these two series of original data. 

(c) Determine the trend (linear) of each of these series and express 
the original data in terms of per cent deviation from trend. 

(d) Make a scatter diagram of the per cent deviations from trend 
of the two series. Locate a dot for each pair of deviations. 

(e) Determine the coefficient of correlation between the two series 
when expressed in terms of per cent deviation from trend. 

(f) Interpret the difference between the two coefficients of correla- 
tion obtained above. 

(g) If in a given year the production of beehive coke is 10 per 
cent below trend what may be expected of the production of 
by-product coke? 


122. Determination of coefficient of correlation between two series of 


link relatives. (Data of Table 59.) 
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It is desired to obtain figures which will indicate the monthly 
fluctuations in employment in the iron and steel industry of Ohio. 
In this industry there are more than 1600 establishments. Steel 
works and rolling mills, one division of the iron and steel industry, 
is represented by about 60 firms. In order to save time and money 
in collecting the data of employment it is desired to ascertain if the 
fluctuations in employment in steel works and rolling mills are in- 
dicative of the fluctuations of employment in the iron and steel in- 
dustry as a whole. 


(a) Make a scatter diagram of the data of monthly link relatives 
of employment in steel works and rolling mills (X) and of 
monthly link relatives of employment in the entire iron and 
steel industry ( Y) of Ohio. 

Note: These data cover only the four years 1920, ’21, ’23, 
and ’24, the data not being available for 1922. No link rela- 
tives are shown for January because the data were collected 
at the end of each year for the preceding twelve months and 
included a different number of firms for each successive year. 


(b) Determine the value of r, data ungrouped. 

(c) Assume a value for X and estimate the corresponding value for 
¥: 

(d) As a result of the above analysis would you conclude that the 
fluctuations of employment in steel works and rolling mills in 
Ohio could be taken to represent the fluctuations of employ- 
ment in the entire iron and steel industry in Ohio? 


Determination of lag or lead between time series. (Data of Tables 
58a and 58b.) A number of individual exercises may be based 
on the various monthly time series included in the tables in this 
book. Many more such series may be found in the Survey of Cur- 
rent Business, the Federal Reserve Bulletin, and the Statistical 
Bulletin, 1928-1929 Biennial Issue of the Standard Statistics 
Company. 


(a) Show graphically, on separate sheets of codrdinate paper, the 
movements of unfilled orders of the United States Steel Com- 
pany and of the interest rate on 4-6 months commercial paper, 
1918-27. 

(b) Examine these series carefully to (1) form a preliminary opinion 
of the number of months by which the cyclical movements of 
one of the series seem to precede those of the other and (2) 
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ascertain if any adjustments are necessary for trend and 
seasonal movements. 

(c) If necessary, adjust the two series for secular and seasonal 
movements. Show the adjusted series graphically on separate 
sheets of codrdinate paper. 

(d) Compare the curves of the adjusted series and again estimate 
the number of months by which one series leads the other. 
Determine the value of the coefficient of correlation between 
the two adjusted series with the estimated amount of lead. 
Ascertain other coefficients with leads of more or fewer months, 
until a maximum value for the coefficient is obtained. Time 
may be saved by making a number of scatter plots for various 
amounts of lead and by using these to indicate what coefficients 
should be calculated. 


(e) Interpret the results obtained in (d). 


124. Deflation of a series of annual data by means of a price index. 


(Data of Table 50.) 


(a) Show graphically the data of average amount per depositor in 
savings banks in the United States and Outlying Possessions, 
1913-26. 

(b) Using the United States Bureau of Labor Statistics index of 
retail food prices, express the savings per depositor for each 
year in terms of 1913 dollars. Note that the index of food 
prices is here taken as indicative of retail prices as a whole. 
This, of course, is not strictly true. 

(c) Plot the data of (b) on the graph of (a) and compare the two 
curves. 


125. Deflation of a series of monthly data by means of a price index. 


(Data of Tables 60 and 61.) 


(a) Show graphically the index of dollar sales of groceries at whole- 
sale, 1919-26. 

(b) Shift the base of the United States Bureau of Labor Statistics 
index of wholesale food prices from 1913 to 1919 (i.e., let the 
average index for 1919, which was 206.6, equal 100), and express 
the index of monthly sales of groceries in terms of 1919 dollars. — 
This reflects the changes in the physical volume of groceries — 
sold at wholesale. 

(c) Plot the data of (b) on the graph of (a) and compare the two curves. — 
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126. Census usage in the construction of tables. (Consult volumes of 
the 1910 and the 1920 Census of the United States.) 


(a) How are totals emphasized? 

(b) What is the purpose of footnotes? 

(c) Can figures in the same column or row always be added to pro- 
duce a meaningful vertical or horizontal total? 

(d) What use is made of italics? 

(e) Do you find any horizontal lines in the stub or body of the 
tables? 

(f) What schemes are used to guide the eye in its movements from 
left to right? 

(g) Notice that items in the stub and box head are usually arranged 
in some logical order. List the bases of classification that you 
observe. 

(h) Does the nature of prefatory notes differ from that of foot- 
notes? 


127. Presentation by text and by table. 


(a) Below is given a paragraph statement of data. Recast the 
figures into a table form. It is suggested that all lines be of 
uniform width and that, for the sake of simplicity, single lines 
be used throughout the table. Before proceeding with this 
section of the exercise read the statement through. 

Average Number of Wage Earners and Value of Products, by States 
for the East North Central Division of the United States, 1921 and 
1923 
Of the five states listed in the East North Central Divi- 

sion, Ohio ranked first, in 1923, in point of average number 
of wage earners, 699,132 persons having been employed in 
that year. Illinois was a close second with 645,627 wage 
earners. In 1921 the relative positions of Ohio and Illinois 
were reversed, the former state having 494,288 wage earners 
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and the latter 513,876. The same relative positions were 
held by these two states in regard to value of products. In 
1923 Ohio reported products valued at $5,146,514,777 and 
Illinois produced $5,041,113,314 worth of goods. In 1921 
the value of products for Ohio was $3,300,693,256 and for 
Illinois was $3,705,379,662. 

In the case of each of the states the number of wage earners 
and value of products increased in the two year interval. 
Michigan, for example, employing 304,471 wage earners in 
1921, provided work for an industrial army 65.3 per cent 
larger in 1923. This same state, producing goods valued at 
$2,206,230,451 in 1921, increased that figure by 76.0 per cent 
in 1923. 

Indiana and Wisconsin are approximately equal in impor- 
tance both in regard to number of wage earners and value of 
products. Indiana employed 206,534 wage earners in 1921 
and 291,131 in 1923, while Wisconsin employed 191,770 in 
1921 and 247,851 in 1923. The value of products for Indiana 
was $1,377,772,071 in 1921 and $2,031,674,993 in 1923, and 
for Wisconsin was $1,214,860,521 in 1921 and $1,720,198,349 
in 1923. 


(b) What are the relative merits of text and tabular presentation? 


128. Derived tables. : 

Refer to any one of the tables listed below. Construct a sum- 
mary table to show the more important facts of the original table. 
Indicate the methods used in deriving the summary table. 

Fourteenth Census (1920) of the United States: 

(1) Vol. II, Table 11, p. 401 f., “Marital Condition of the 
Population 15 Years of Age and Over, by Sex and Age 
Periods, for Principal Population Classes, 1920, with Com- 
parative Statistics, 1910 and 1900, by Divisions and 
States.” 

(2) Vol. V, Table 22, p. 318f., “‘White Farm Operators, by 
Country of Birth, by Divisions and States, 1920 and 
1910.” 

(3) Vol. VI, Part 1, 2, or 3, Table 32 for any state, ‘“Sum- 
mary for all Crops: 1919 and 1909.” 

(4) Vol. VII, State Table 1, p. 71 f., “Acres Harvested and — 
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Production and Value of Principal Crops in 1919 on Ir- 
rigated Land for the States, and Acres Harvested, by 
Counties. ”’ 

(5) Vol. VIII, Table 54, p. 298 f., “Detailed Statement for 
all Industries, by States: 1919.” 

(6) Vol. IX, Table 3 for any state, “Principal Industries, 
Ranked by Value of Products: 1919.” 

(7) Vol. X, Table 8 for any state, “Wage Earners, by 
Months, for Selected Industries and for Cities: 1919.” 

(8) Vol. XI, Table 3, p. 44 f., “Detailed Statistics for Mines, 
Quarries, and Wells, Producing and Non-Producing En- 
terprises, for the United States, by Industries, 1919.” 


129. Criticism of published tables. 


(a) Consult statistical reports of state bureaus or tables in special 
investigations, either public or private. Sketch the form of 
any table which seems to have especially desirable features. 
State why you regard it as a good table. 

(b) Sketch the form of any table which seems to have especially 
undesirable features. State what these faults are and suggest 
methods of improving the table. 


130. Collection and presentation of industrial accident data. 

(a) A model schedule, used by state labor departments for the col- 
lection of data from employers on industrial accidents, is shown 
in Chaddock, Principles and Methods of Statistics, page 379, or 
in Bulletin 276, United States Bureau of Labor Statistics, 
pages 21, 22. 

(b) Bulletin 157, United States Bureau of Labor Statistics, gives 
examples of the variety of questions found in state accident 
schedules before standardization had been introduced. The 
following questions, taken from state accident schedules, are 
for your criticism: 

(1) Was employee skilled in work at which injured? 
(2) Was machinery properly guarded? 

(3) Was machine in perfect state of repair? 

(4) Was machine new or old? ; 

(5) Degree of injury? 


i. 
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(6) Was injured intoxicated? 
(7) Was injured in good health? 


(8) Was accident caused by negligence or carelessness of 

injured employee? 

(c) Refer to the standard schedule of (a), and draw up a series of 
table forms to present data which might be taken from a large 
number of these accident schedules after being filled in and 
returned to the collecting agency. What problems of definition 
and classification are encountered in drawing up these table 
forms? 

Note: It will be interesting to compare the schedule used in 
your state with the model suggested in Bulletin 276. The 
annual report on industrial accidents in your state will supply 
tables for comparison with those you have drawn up and with 
those suggested in Bulletin 276. 


131. Collection and presentation of mortality data. 


(a) A standard death certificate, used by departments of health | 
for registering deaths, is shown in Chaddock, Principles and 
Methods of Statistics, page 381. A copy of the certificate used 
in your community may be obtained from the local registrar of 
vital statistics. 

(b) One of the most important questions on the certificate calls for 
the cause of death as certified by the attending physician. 
Criticize the following, given as causes of death: 

(1) “Died suddenly at the age of 103.” 

(2) ‘Kick by horse showed on left kidney.” 

(3) ‘‘Chronic disease.” 

(4) ‘Delicate from birth.” 

(5) “Typhoid fever, bronchitis, pneumonia, .. .’ 
(See G. C. Whipple, Vital Statzstics.) 

(c) Refer to the standard schedule of (a), and draw up a series of 
table forms to present data which might be taken from a large 
number of these registration certificates after being filled in and 
returned to the registrar. Do any problems of definition and 
classif.cation appear? 

Note: A comparison may be made between the tables of (c) 
and those found in the annual report on vital statistics of the 
local or state health department. 


, 
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132. Collection and presentation of employment data. 


(a) A standard schedule for the collection of employment data is 
shown in Employment Statistics for the United States, R. G. 
Hurlin and W. A. Berridge, editors, page 78. Other schedules 
which may be compared with this standard form are given in 
the Appendix of the above volume. 

(b) Draw up a series of table forms to present data which might be 
taken from a large number of the standard schedules of (a). 

(c) Compare your table forms with the suggestions in Chapter 6 of 
Employment Statistics for the United States. 


133. Collection of original data. 

The planning and execution of a complete statistical study will 
give practice in constructing the schedule, gathering data, editing, 
tabulating, and interpreting the results. The subject of investiga- 
tion will often be dictated by local conditions. As an example of 
such a study performed by students of statistics, see United States 
Bureau of Labor Statistics, Bulletin 409, Unemployment in Colum- 
bus, Ohio, 1921-1926. 

Other suitable topics are: 

(1) Industrial Survey — Types of manufactures, facilities, ete. 

(2) Housing — Types of homes, crowding, rents, sanitary con- 
ditions, etc. 

(3) Recreation — Commercial and non-commercial facilities. 

(4) Retail Distribution of Food — Types of distributors and 
methods of sale of meat, milk, fruits and vegetables, and 
staple groceries. 
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Tabulation. Transferring and summarizing data from schedules. 

(a) For the performance of this exercise the instructor should obtain 
for the use of the students a large number of filled-out schedules 
which have been used in an investigation. 

(b) Draw up rough drafts of the tables which will best present the 
information gathered by the schedules. 

(c) Prepare “rough-work”’ sheets and tally the data from the 
schedules. If preferred, the data may be assembled by sorting. 

(d) Summarize the data in table form. 

(e) Interpret and discuss the results. 


IX 
GRAPHIC METHODS . 


(For the graphic representation of frequency series, see Exercises 13-22, 
Seetion III. Data for other time series will be found in Tables 49-61.) 
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137. 


138. 


139. 


Line diagram. Naturalscale. (Data of Table 62. This table pro- 
vides a large number of individual exercises.) 

For the United States or for any one state designated by the 
instructor, show graphically the growth of automobile registrations. 


Line diagram. Natural scale. (Data in Abstract of the Fourteenth 
Census of the United States, 1920, Table 6, pages 18,19. These data 
may also be found in Vol. I of the Fourteenth Census, Table 8, 
page 20, and in the annual volumes of the Statistical Abstract, 1920, 
and later years. This material provides a large number of indi- 
vidual exercises.) 

For the United States or for any one state designated by the 
instructor, show graphically the movement of population. 


Line diagram. Natural scale. (Data of Table 63.) 


Show graphically, by months, the movement of average weekly 
earnings in representative New York State factories. 


Line diagram. Natural and semi-logarithmic scales. (Data of 
Table 62. This table provides a large number of individual exer- 
cises.) 

(a) For the United States and any two states designated by the 
instructor, show graphically on the same axes the growth of | 
automobile registrations. Use the same natural scale for all 
the series. 

(b) Present the same data on graph paper having semi-logarithmie 
vertical scales. Use different vertical scale units in order to 
bring the curves close together for comparison. 

(c) Comment on these two methods of graphic presentation. 


Line diagram. Natural and semi-logarithmic scales. (Data in 
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Abstract of the Fourteenth Census of the United States, 1920, Table 6, 
pages 18,19. These data may also be found in Vol. I of the Four- 
teenth Census, Table 8, page 20, and in the annual volumes of the 
Statistical Abstract, 1920 and later years. This material provides 
a large number of individual exercises.) 

(a) For the United States and any two states designated by the 
instructor, show graphically on the same axes the movements of 
population. Use the same natural scale for all the series. 

(b) Present the same data on graph paper having semi-logarithmic 
vertical scales. Use different vertical scale units in order to 
bring the curves close together for comparison. 

(c) Comment on these two methods of graphic presentation. 


Line diagram. Lorenz curves. (Data of Table 64.) 

On the same axes construct Lorenz curves of the number of 
establishments and value of products, for all industries and for 
bread and bakery products. 


Bar diagram. Geographical comparisons. (Data of Table 62. 
This table provides a large number of individual exercises.) 

For six states indicated by the instructor, construct a bar chart 
of automobile registrations in 1927. 

Note: It is suggested that horizontal bars be employed for these 
data since this arrangement facilitates the labeling of the bars and 
the inclusion of figures. 


Bar diagram. Chronological comparisons. (Data of Table 62. 


_ This table provides a large number of individual exercises.) 


143. 


For any state assigned by the instructor construct a bar chart 
of automobile registrations, 1917 to 1927 inclusive. 


Two-bar-unit diagram. Geographical and chronological compari- 
sons. (Data of Table 62. This table provides a large number of 
individual exercises.) 

For six states assigned by the instructor construct a bar chart 
composed of two-bar units, presenting automobile registrations 
for each of the states in 1920 and 1927. 


Note: See Note to Exercise 141. 
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Two-bar-unit diagram. Geographical and racial comparisons. 
(Data of Table 65.) 


Construct a bar chart of the white and colored infant death rates 
per 1000 births for selected cities of 100,000 or more population, 
1924. Use a two-bar unit for each city. 


Note: See Note to Exercise 141. 


Bar diagram. Representation of positive and negative quantities. 
(Data of Table 66.) 


Construct a bar chart to show per cent of change in the amount 
of payroll, April to May, 1927, for the twelve groups of manufac- 
turing industries. Increases and decreases should be indicated in 
opposite directions from zero. 


Note: See Note to Exercise 141. 


Component parts, on percentage basis. Bar and circle. 

The chemical composition of white sugar is, carbon, 42.1 per 
cent; hydrogen, 6.4 per cent; oxygen, 51.5 per cent. (Henry C. 
Sherman, Chemistry of Food and Nutrition, third edition, page 161.) 
(a) Construct a bar diagram showing the above data. 

(b) Show the same data by means of a “‘pie” diagram. 
(c) Which is the more effective presentation? 


147. Component parts, on percentage basis. Bar and circle. 


(a) Construct a bar diagram showing the data of the following 
paragraph: 

‘Prunes are grown principally on three kinds of root stocks: 
the myrobalan, the almond, and the peach. Asa result of an 
inquiry made by the Division of Pomology in 1919 among the 
nurserymen of the State (California), the popularity of these 
stocks was found to be as follows, indicated by the percentage 
of trees propagated on each: 63.3 per cent were grown on 
myrobalan; 10.4 per cent on almond; 21.2 per cent on peach. 
In addition, 5.1 per cent were propagated on apricot.” (Uni- 
versity of California, Agricultural Experiment Station, 
Bulletin 328, Prune Growing in California, by A. H. Hen- 
drickson, page 4.) 

(b) Show the same data by means of a “‘pie” diagram. 
(c) Which is the more effective presentation? 


148. 
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Component parts, on percentage basis. Bars and circles. (Data 
of Table 67.) 


(a) Construct a series of bars showing the proportions of total in- 
come of farmers’ families used for food, clothing, rent, and all 
other expenses, at different income levels. 

(b) Show the same data by means of a series of “pie” diagrams. 

(c) Which is the more effective presentation? 


Component parts, on percentage basis. Bars and circles. (Data 
in Abstract of the Fourteenth Census of the United States, 1920, 
Table 23, page 100. These data provide a large number of indi- 
vidual exercises.) 


(a) For any four states designated by the instructor, construct a 
series of bars, showing the proportions of the total population 
of the United States, returned as native white of native par- 
entage, native white of foreign parentage, native white of mixed 
parentage, foreign-born white, negro, and all other. 

(b) Show the same data by means of a series of “pie” diagrams. 

(c) Which is the more effective presentation? 


Map; spot, cross-hatched, or shaded. (Data of Table 62.) 
Construct a graphic map to show the distribution of automobile 
registrations in the United States, by states, for 1927. 


Map; spot, cross-hatched, or shaded. (Data in Abstract of the 
Fourteenth Census of the United States, 1920, Table 22, page 99.) 

Construct a graphic map to show the distribution of foreign-born 
persons in the United States, by states, for 1920. 
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TABLE 1 


Amounts Spent ror Muats (rrom Casu Recister Sires), Dopgr Hau 


Careteria, TEACHERS’ CoLtecr, CoLUMBIA University, Noon 
Meat, Monpay, Decemser 20, 1926 
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TABLE 2 


Amounts Spent ror Mzats (rrom Casu Recister Suips), Dopagz Hatu 
CaFETERIA, TEACHERS’ COLLEGE, CoLUMBIA UNIVERSITY, EVENING 
Meat, TuHurspDAY, DEcEMBER 16, 1926 


{96 -:83 .50 (40 261 276 360 40 (72 (4) oe 
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TABLE 3 
PAYROLL OF A SHOE MANUFACTURING CoMPANY 


(This concern is non-union, wages are paid on a piece basis, and the product consists of shoes for children, 
growing girls, and old ladies. The payroll was for the week ending January 23, 1926, a period during 
which the factory was operating full time.) 


DEPARTMENT 1, Lastina Room 
(126 employees, total payroll $3785.75) 


Employee Employee Employee 


number number number number Wage 
1000 P 1032 j 1064 g 1096 $19.30 
1001 ; 1033 ; 1065 . 1097 18.60 
1002 : 1034 ; 1066 : 1098 22.90 
1003 : 1035 : 1067 ’ 1099 15.20 
1004 ; 1036 ; 1068 ‘ 1100 15.20 
1005 ’ 1037 : 1069 ; 1101 19.25 
1006 : 1038 : 1070 : 1102 21.45 
1007 : 1039 ; 1071 , 1103 17.95 
1008 2 1040 ; 1072 ; 1104 25.10 
1009 : 1041 E 1073 ‘ 1105 27.95 
1010 ; 1042 ; 1074 : 1106 28.15 
1011 : 1043 2 1075 ‘ 1107 24.85 
1012 : 1044 : 1076 : 1108 36.05 
1013 ; 1045 ; 1077 . 1109 26.65 
1014 . 1046 F 1078 c 1110 22.00 
1015 , ; 1079 : 1111 19.25 
1016 : é - 1080 : 1112 27.00 
1017 : : 1081 é 1113 19.00 
1018 , : 1082 : 1114 18.10 
1019 F : 1083 5 1115 19.00 
1020 : 4 1084 : 1116 31.80 
1021 : : 1085 : 1117 22.90 
1022 : F 1086 : 1118 20.50 
1023 ; ; 1087 , 1119 25.60 
1024 : : 1088 : 1120 26.45 
1025 : : 1089 é 1121 25.80 
1026 : : 1090 ; 1122 20.35 
1027 ; : 1091 ’ 1123 34.05 
1028 : : 1092 ‘ 1124 38.00 
1029 ; : 1093 ; 1125 35.20 


1030 4 : 1094 
1095 


DepartMent 2. Cuttina Room 
(215 employees, total payroll $4283.90) 


Employee 


Employee 
number 


number 


2000 $25.30 2033 $13.00 
2001 23.10 2034 9.60 
2002 23.75 2035 9.70 
2003 17.05 2036 18.35 
2004 8.80 2037 9.45 
2005 19.25 2038 6.50 
2006 10.85 2039 9.95 
2007 19.25 2040 3.95 
2008 22.65 2041 13.55 

( 20.90 2042 9.00 
2010 17.60 2043 18.10 


Table continued on next page 


66 EXERCISES IN STATISTICAL METHODS 


TABLE 3 — continued 


DEPARTMENT 2 (continued) 


coe pei baie “number | Wage 
2044 : 2087 : 2130 : 2173 $ 3.15 
2045 4. 2088 : 2131 : 2174 8.65 
2046 : 2089 ‘ 2132 : 2175 18.05 
2047 : 2090 : 2133 r 2176 19.75 
2048 : 2091 2 2134 : 2177 20.65 
2049 : 2092 : 2135 : 2178 19.15 
2050 : 2093 ; 2136 : 2179 22.00 
2051 : 2094 : 2137 : 2180 33.00 
2052 : 2095 : 2138 ; 2181 20.45 
2053 : 2096 : 2139 y 2182 23.10 
2054 : 2097 5 2140 : 2183 21.85 
2055 : 2098 : 2141 é 2184 13.75 
2056 : 2099 . 6: 2142 : 2185 24.60 
2057 : 2100 : 2143 : 2186 17.30 
2058 : 2101 : 2144 : 2187 22.75 
2059 : 2102 : 2145 : 2188 20.45 
2060 , 2103 : 2146 . 2189 34.75 
2061 : 2104 ; 2147 : 2190 30.00 
2062 : 2105 ; 2148 : 2191 25.70 
2063 5 2106 : 2149 : 2192 13.05 
2064 : 2107 : 2150 : 2193 25.60 
2065 : 2108 f 2151 : 2194 21.00 
2066 : 2109 : 2152 : 2195 15.90 
2067 : 2110 : 2153 : 2196 14.60 
2068 3 2111 : 2154 : 2197 5.30 
2069 : 2112 : 2155 : 2198 22.25 
2070 : 2113 : 2156 : 2199 23.60 
2071 : 2114 : 2157 ; 2200 29.05 
2072 : 2115 : 2158 : 2201 5.85 
2073 : 2116 ; 2159 ; 2202 5.95 
2074 : 2117 5 2160 : 2203 13.80 
2075 ; 2118 : 2161 i 2204 27.50 
2076 : 2119 : 2162 ; 2205 19.25 
2077 < 2120 ; 2163 , 2206 28 .60 
2078 ; 2121 : 2164 , 2207 18.20 
2079 z 2122 : 2165 : 2208 22.55 
2080 : 2123 ; 2166 . 2209 17.30 
2081 . 6! 2124 : 2167 ; 2210 33.40 
2082 : 2125 ; 2168 ‘ 2211 12.50 
2083 : 2126 : 2169 ; 2212 32.60 
2084 , 2127 ‘ 2170 : 2213 23.80 
2085 : 2128 ; 2171 ; 2214 20.65 


2086 : 2129 : 2172 
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TABLE 3 — continued 


DEPARTMENT 3. StitcHinc Room 
(295 employees, total payroll $5176.25) 


‘number’ | Wage |Emplovee! wage |Bmplovee wage | Employes] Wage 
3000 $16.80 3053 $15.40 3106 $ 8.80 3159 $ 6.65 
3001 8.25 3054 15.40 3107 11.00 3160 13.75 


3002 15.40 3055 16.10 3108 10.45 3161 10.40 
3003 23.05 3056 20.35 3109 11.00 3162 18.75 
3004 14.25 3057 27.45 3110 17.10 3163 13.75 
3005 16.65 3058 15.20 3111 10.65 3164 24.75 
3006 25.00 3059 23.65 3112 16.50 3165 9.90 
3007 24.05 3060 16.50 3113 17.60 3166 18.70 
3008 18.15 3061 19.45 3114 13.75 3167 23.40 
3009 21.30 3062 18.70 3115 10.80 3168 19.00 
3010 23.50 3063 22.70 3116 19.40 3169 13.75 
3011 11.00 3064 18.90 3117 7.05 3170 13.75 
3012 19.40 3065 23.30 3118 15.55 3171 15.95 
3013 16.60 3066 16.50 3119 12.10 3172 22.70 


3014 14.35 3067 7.80 3120 17.60 3173 10.80 
3015 10.60 3068 27.65 3121 13.80 3174 4.40 
3016 26.45 3069 26.75 3122 10.15 3175 7.90 
3017 25.10 3070 18.25 3123 8.30 3176 13.75 
3018 29.05 3071 17.85 3124 8.80 3177 11.00 
3019 15.25 3072 11.00 3125 24.65 3178 9.90 


3020 25.45 3073 14.60 3126 15.40 3179 10.90 
3021 16.50 3074 23.80 3127 14.10 3180 12.10 
3022 17.60 3075 32.20 3128 18.15 3181 19.55 
3023 8.90 3076 29.25 3129 15.40 3182 11.00 
3024 26.60 3077 19.90 3130 13.25 3183 10.90 
3025 25.85 3078 20.15 3131 16.50 3184 17.85 
3026 28.80 3079 22.85 3132 19.80 3185 22.75 
3027 17.65 3080 17.40 3133 25.75 3186 17.60 
3028 26.35 3081 11.00 3134 17.45 3187 21.60 
3029 16.70 3082 22.90 3135 16.40 3188 11.00 
3030 20.60 3083 27.00 3136 19.25 3189 16.80 


3031 37.10 3084 17.05 3137 23.45 3190 |- 9.10 
3032 19.55 3085 9.70 3138 18.30 3191 11.00 
3033 18.20 3086 13.75 3139 23.05 3192 8.30 


3034 25.35 3087 15.95 3140 13.75 3193 18.20 
3035 24.75 3088 23.05 3141 15.70 3194 13.95 


3036 22.35 3089 20.30 3142 34.65 3195 8.80 
3037 24.45 3090 19.25 3143 16.60 3196 10.00 
3038 19.80 3091 21.05 3144 29.90 3197 9.15 
3039 22.65 3092 19.75 3145 19.25 3198 8.45 
3040 7.75 3093 22.85 3146 19.25 3199 16.20 
3041 17.95 3094 21.50 3147 15.80 3200 8.20 


3042 28.90 3095 15.40 3148 15.00 3201 14.65 
3043 12.60 3096 24.70 3149 27.30 3202 19.80 
3044 19.25 3097 14.10 3150 10.85 3203 9.30 
3045 16.30 3098 21.75 3151 8.55 3204 25.10 
3046 20.15 3099 20.30 3152 11.25 3205 22.45 
3047 20.45 3100 20.35 3153 16.50 3206 26.50 
3048 13.50 3101 2.95 3154 25.95 3207 23.55 
3049 4.40 3102 16.00 8155 12.60 3208 21.25 
3050 14.10 3103 10.45 3156 18.50 3209 23.00 
3051 27.50 3104 15.45 3157 15.40 3210 27.50 
3052 16.00 3105 11.00 3158 1.65 3211 15.40 


Table continued on next page. . 


68 EXERCISES IN STATISTICAL METHODS 


TABLE 3 — continued 


DEPARTMENT 8 (continued) 


Employee Employee Employee Employee 


number number number number Wage 
3212 $21.40 3233 5 3254 ; 3275 $ 7.90 
3213 20.80 3234 : 3255 ‘ 3276 20.50 
3214 25.80 3235 f 3256 : 3277 5.10 
3215 27.15 3236 e 3257 ; 3278 27.60 
3216 6.55 3237 ; 3258 : 3279 8.80 
3217 22.60 3238 : 3259 3 3280 15.40 
3218 22.80 3239 Z 3260 : 3281 18.30 
3219 16.70 3240 ; 3261 : 3282 19.15 
3220 23 .20 3241 : 3262 : 3283 11.15 
3221 23.75 3242 : 3263 : 3284 12.10 
3222 19.55 3243 , 3264 ; 3285 22.70 
3223 23.45 3244 : 3265 ; 3286 15.45 
3224 21.55 3245 : 3266 ; 3287 17.65 
3225 26.60 3246 : 3267 : 3288 14.30 
3226 19.45 3247 : 3268 5 3289 15.40 
3227 22.00 3248 3 3269 3 3290 25.10 
3228 14.00 3249 : 3270 > 3291 22.00 
3229 28.70 3250 E 3271 : 3292 25.00 
3230 10.40 3251 ; 3272 ; 3293 25.00 
3231 20.25 3252 3 3273 : 3294 30.25 
3232 3.95 3253 : 3274 

DeparRTMENT 4. Srock Firrinc Room 
(65 employees, total payroll $1698.70) 
Em Em Em 
me nets ployee ployee Wage 


number number 


4000 : 4017 
4001 35.15 4018 
4002 42.80 4019 
4003 32.70 4020 


4004 
4005 
4006 
4007 
4008 
4009 
4010 
4011 
4012 
4013 
4014 
4015 
4016 


36.10 4021 
35.80 4022 
16.30 4023 
4024 
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TABLE 3 — continued 


DeparTMent 5. Borromtina Room 
(92 employees, total payroll $2862.20) 


Employee Employee Employee Employee 


number number number number Wage 
5000 5023 ; : 5069 $46.55 
5001 ; 5024 3 ; 5070 49.40 
5002 : 5025 : : 5071 38.30 
5003 : 5026 : : 5072 43.10 
5004 - 5027 : ; 5073 39.45 
5005 5 5028 ; ; 5074 41.70 
5006 2 5029 5 : 5075 33.00 
5007 : 5030 : ‘ 5076 32.30 
5008 ; 5031 , : |. 5077 30.55 
5009 : 5032 : ‘ 5078 42.55 
5010 : 5033 : : 5079 38.85 
5011 L 5034 4 : 5080 24.75 
5012 ; 5035 , ; 5081 22.00 
5013 3 5036 ; : 5082 24.75 
5014 , 5037 ; 5 5083 31.90 
5015 : 5038 ‘ é 5084 32.30 
5016 ; 5039 F ; 5085 19.80 
5017 ; 5040 : ‘ 5086 15.00 
5018 5041 5 ; 5087 10.10 
5019 ‘ 5042 } : 5088 20.90 
5020 : 5043 . ! 5089 15.80 
5021 ; 5044 4 ; 5090 16.50 
5022 5045 ‘ : 5091 23.50 


DEPARTMENT 6. FinisHinc Room 
(61 employees, total payroll $1645.05) 


Employee Employee Employee Employee 


number number number number Wage 
6000 6032 6048 $28.75 
6001 6033 6049 25.75 
6002 6034 6050 16.80 
6003 6035 6051 22.15 
6004 6036 6052 26.30 
6005 © 6037 6053 20.40 
6006 6038 6054 16.50 
6007 6055 30.30 
6008 6056 29.15 
6009 6057 27.45 
6010 6058 29.50 
6011 6059 25.35 


6060 
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TABLE 3 — continued 


DEPARTMENT 7. PackINnG Room 
(118 employees, total payroll $2058.00) 


Employee Employee Employee Employee 
number number number number 


7000 $29.05 7030 $28.80 7060 $23.35 7090 $22.00 
7001 14.40 7031 21.60 7061 20.80 7091 12.90 
7002 17.05 7032 19.00 7062 23.65 7092 11.00 
7003 14.20 7033 19.00 7063 15.30 7093 25.10 
7004 15.05 7034 13.50 7064 19.45 7094 12.75 
7005 13.00 7035 13.10 7065 11.60 7095 20.25 
7006 12.00 7036 7.60 7066 14.75 7096 22.35 
7007 22.55 7037 26.35 7067 21.65 7097 23.25 
7008 15.00 7038 17.15 7068 22.30 7098 10.95 
7009 20.15 7039 11.40 7069 18.20 7099 22.65 
7010 15.00 7040 17.30 7070 12.20 7100 24.55 
7011 10.90 7041 16.30 7071 11.00 7101 15.05 
7012 22.00 7042 19.55 7072 15.05 7102 10.30 
7013 18.05 7043 13.45 7073 16.90 7103 14.30 
7014 19.45 7044 17.25 7074 20.15 7104 17.85 
7015 18.15 7045 17.35 7075 9.80 7105 19.20 
7016 18.50 7046 16.40 7076 13.70 7106 18.70 
7017 20.25 7047 16.10 7077 18.05 7107 17.40 


Wage 


7018 20.25 7048 9.15 7078 10.00 7108 19.45 
7019 18.00 7049 16.40 7079 13.45 7109 18.70 
7020 19.55 7050 17.80 7080 9.70 7110 18.75 


7021 20.55 7051 16.35 7081 15.35 (All 16.50 
7022 19.60 7052 17.25 7082 22.95 7112 13.40 


7023 24.35 7053 19.00 7083 8.70 7113 15.35 
7024 3.15 7054 22.00 7084 21.10 7114 30.25 
7025 20.60 7055 28.65 7085 18.80 7115 11.00 
7026 19.45 7056 11.55 7086 3.05 7116 26.85 


7027 18.05 7057 25.70 7087 12.50 7117 32.15 
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TABLE 4 


NuMBER oF Days WorkKrED BY MEN 
In Bituminous Coat Mines 
IN THE UniTep Sratss, 1921 


(United States Geological Survey, Coal in 
1922, by F. G. Tryon and Sydney A. Hale, page 
498.) 


Days of mine operation 


ess than/20,.%.5.--. 19,263 
71D) 1G: BL eae ay ee 27,280 
At: (ER Aer ae 27,746 
GNEHOEET Ooe ms ore oc « 36,146 
POMBO OO ale cee s ss « 49,153 
LO Ds oy he 55,016 
i920) (fo) IB} ORS ee eee 81,533 
PAUTOMIOO! Secs e ces 15,02 
O00) GG) 1S rr 68,432 
ESUEUOMLOD. 5 .c «eco 0.0 63,446 
BOUTOUAL Oe. ys vies sos 55,215 
BANOO: «0s ss os wees 33,940 
AUECORDOD J ce scee sles 0 28,615 
BOOMO LO. < ciercaccccce 16,774 
SEMLOIZOO: i ccic seas ees 16,701 
PMOL TOOTS! 2.62 eco « 8,461 
228 ae eee 663,453 


Men employed 


TABLE 5 


Earnincs oF 1600 LABoRERS IN BLAST 
Furnaces (16-Day Pay Prriop), 
Unirep Sratzs, 1926 


(United States Bureau of Labor Statistics, 
Bulletin 442, Wages and Hours of Labor in the Iron 
and Steel Industry, 1907 to 1926, page 44.) 


Earnings Number of laborers 


Under $5..... 


41 
$5 and under 10..... 57 
10 and under 15..... 58 
15 and under 20..... 68 
20 and under 25..... 85 
25 and under 30..... 80 
30 and under 35..... 114 
385 and under 40..... 163 
40 and under 45..... 158 
45 and under 50..... 124 
50 and under 55..... 163 
55 and under 60..... 168 
60 and under 65..... 187 
65 and under 70..... 83 


se aee 


see ee 


72 


TABLE 6 
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EARNINGS PER Hatr Monts or BRAKEMEN AND LABORERS IN WEST 


Vireinia Brruminous Coat Mrnzs, 1924 


(United States Bureau of Labor Statistics, Bulletin 416, Hours and Earnings in Anthracite and 


Earnings per half month 


Under 
$5 and under 
10 and under 
15 and under 
20 and under 
25 and under 
30 and under 
35 and under 
40 and under 
45 and under 
50 and under 
55 and under 
60 and under 
65 and under 
70 and under 
75 and under 


80 and under 90 

90:and<under 100c.-ageee eo eee 
100and under 110.22 Os. ce ace eee 
T1Oiand-under: 1200: a eee con cece ae 
120 and. under 140... tees eee ee 
140 and under 160....... l FIR ot PRICE 
160-and“under=180 eshte eee zieee s 


Ce 


Bituminous Coal Mining, 1922 and 1924, pages 66 and 67.) 


Number of brakemen 


eee eee rene seer eeee 


ee ary 


Number of laborers 
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TABLE 7 TABLE 8 
AVERAGE ANNUAL NuMBER OF MALE InprvinuaL RETURNS UNDER $25,000, 
Deratus From Heart Diseases Frprerau Income Tax, 1925 
PER 100,000 PopuLation at Eacu (Adapted from Treasury Department, Statistics 
Ags Psriop, In New York Crry, —-° J "come, 1926, Table 3, page 90.) 
1915-24 Income classes Number 
(New York Tuberculosis and Health Associ- oo Oo 
ation, Statistics of Mortality from Heart Diseases, Under $ 1000....... 98,178 
New York City, page 3.) $ 1000 to 2000....... 1,071,992 
2000 to 3000....... 842,528 
Age period ~ ecg na 3000 to 4000....... 747,287 
(years) aati 4000 to 5000....... 580,396 
La Sr 5000 to 6000....... 174,421 
MENIOEIED teers coos cacD «< 20 6000 to 7000....... 121,496 
Seep aestcrelasis:2 sTaidicis' sé 30 7000 to 8000....... 89,447 
UREA Rr toic <a) se, a6 aie sxe ys 38 8000 to 9000....... 65,680 
eee Orr nit. 5 ap ote < « 47 9000 to 10000....... 52,608 
AeA EE, 5 <i afs ora) 0) = 41 {0000 to 11000....... 39,403 
IO 42 {1000 to 12000....... 31,978 
2 SEL ee a 61 12000 to 13000. ...... 26,764 
POR eAaree tere! sic, <u Ges 0 100 13000 to 14000....... 22,240 
Ft SRR Sirs (ois: sak maja eit-< « 172 14000 to 15000. ...... 18,786 
OS ea Fi 284 15000 to 20000....... 62,676 
DUNO cca ae vam xp on 474 20000 to 25000....... 34,932 
TES S0 et fo eee 804 
Jo 25 eee 1205 
OS mee Aes ck coh s 5 a's 1969 
Pye 2 ee 2981 
SOMATA iiss cicleis's 8a p's 4230 
2 StL a ee 6264 
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TABLE 9 


DistripuTIon By AGE Perriops oF THE ToTAaL POPULATION OF THE 
Unirep States, 1880 anp 1920, aND or THE FoREIGN-BORN WHITE 
Porpu.aTIon oF 1920 — NumBER AND PER CENT OF TOTAL 
(Abstract of the 14th Census of the United States, 1920, pages 135, 141, 142.) 


Age period 
(years) 


eee eee eeeee 


OD OO mares cratic 


Total population 


1880 


Number 


6,914,516 


6,479,660 
5,715,186 
5,011,415 
5,087,772 
4,080,621 
3,368,943 
3,000,419 
2,468,811 


Per cent 


1920 


Number 


Foreign-born white, 
1920 


Per cent Number __|Per cent 


RR DN ORR DO 


8 
9 
4 
.0 
a 
sd 
ae 
0 
9 
2 
7 
5 
2 
4 
.0 
6 
3 
at 
) 


—_—™~ 
* 
~~ 


11,573,230 
11,398,075 
10,641,137 
9,430,556 
9,277,021 
9,086,491 
8,071,193 
7,775,281 
6,345,557 
5,763,620 
4,734,873 
3,549,124 
2,982,548 
2,068,475 
1,395,036 
856,560 
402,779 


44,984 
169,884 
331,362 
527,942 
926,844 

1,454,363 
1,651,475 
1,737,805 
1,428,099 
1,299,675 
1,167,377 
908,722 
715,731 
519,226 
381,325 
246,487 
118,935 
47,473 
11,717 
2,579 | (* 
485 | (* 
13,692,490 


o 
ow 


lected 


o_o 
ICS A CER ER ee ES Sr POLI Tr ee ee) 


i=) 
Oo 


* Less than one-tenth of one per cent. 
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TABLE 10 


NuMBER or Deatus, Born Sexss, 
From ALL Causes, PER 1000 
Popuation at Eacu Ace Prriop, 

IN New York Crry, 1923 


(New York State Department of Health, 
Forty-Fourth Annual Report, Vol. II, page 26.) 


Age period Deaths per 
(years) 1000 population 

WITGOM D erdieice occ 20.4 
Pee eacar a etat vast, x <.0 2.4 
ee ee ee 129 
Lea ono oe eee 3.2 
SS oe 3.7 
eee lara sas sue. 6 0 4.1 
A < 2 5.0 
ROU Merete as ee se 6.6 
DUS Jo 9.5 
MEME cs ok ea ets « 13.0 
UPR AA ee 18.7 
PIERO OME eraie oleic  o-0'e's ae 28.3 
WO tt he Ae Aled 
EOS. 95 Ga 62.7 
ME a 88.4 
CT So 115.8 
SILC 0 Oho 172.9 
OVER: ©. . 2. .-.- 232.1 


TABLE 11 


EstimmatTep Price or Eacs per Dozen 
RECEIVED BY PRODUCERS IN THE 
Unitep STATES AND RECEIPTS AT 
Frve Principan Markets, BY 

Montss, 1926 


(United States Department of Agriculture, 
Yearbook of Agriculture, 1926, pages 1164 and 
1168.) 


Receipts 
Price per at five 
Month markets 
(thousand 
cases) 
SUSI epeiciss ote 6.3 906 
February. ....... 3.9 1070 
BViamenierwettt. te 4+ 1741 
ANprolls 35 oe, ean 4.8 2086 
May 5.2 2261 
SDS OS = tices wae ae 2015 
Witlyireccinine @ ose 5.7 1386 
AUSUSE estas icicle 3 6.4 1081 
September........ 15 933 
October...o...... 6.8 699 
November. ....... 4.9 581 
December....... 7.6 752 


TABLE 12 


PoprutaTion, DEATHS FROM TUBERCULOSIS (ALL ForMs), AND RATES PER 
100,000 PopuLaTion ror Cirtres oF 25,000 to 50,000 INHABITANTS, 
New York Strate, 1926 


(New York State Department of Health, supplement to Monthly Vital Statistics Review, 
March, 1927, Tables 7 and 10.) 


Estimated 


Death rate 


Number of 


a Pee caiha |. Per 100,000 

PRAVET CAIN oa ely vitals bsre viet 73.0 
RRP aVeraeP a ss .)e sere a cidts tists sae ose 78.7 
Elmira..... AONE Ret ISo eee 42.0 
BEIEEONUIVG A oie-0.0:4:01o.0 alone bore. eave 51.9 
OU os siciwidcsclseteies oes « 155.0 
Newburgh...... eee 8 eokTins 108.4 
Mewaktochelle so. cece cc cee 24.0 
oughkeepsice..........0 iss 89.4 

IMENT Sain) ses p-6is giles 4 « v.20 108.5 
ee ene : 


ee ee ey 


392,680 


O 


PS 
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TABLE 13 


ANNUAL SaLaRIEs OF VISITORS AND VISITORS-IN-TRAINING in 169 FAMILY 
WELFARE ORGANIZATIONS, FEBRUARY, 1927 
(Courtesy, Russell Sage Foundation, Department of Statistics.) 


Number of 
persons 


Annual salary 


S000 = 2700 Sin cas hs CCR es 22 Q 
BOO 909. osc blew cut. d Aen 88 
1000-1190 7, sie weenie oak eee anices 121 
TIO TR00 8 ae dae ee Pee 390 — 340 
1400-18007, 5h te en eee 215 jo. 
$00 1799 ; vsti oe 99 
IS0G-1999 523 5 dae ee ee ee 86 
2000-2100 vc cod sce cteeeea coke Eee 18 


P200=2399 an, carate alate ee semicee ton 


Ce eee eee errr rerenesresereseseee 


- | Sard 4 i} = A204 yak jz 


( 
37 @,: 167 ALD 


TABLE 14 


EARNINGS IN ONE WEEK IN 1926 or WomEN Workina as HAND SEWERS 
on Men’s Coats In St. Louis, Cincinnati, and CLEVELAND 


(United States Bureau of Labor Statistics, Bulletin 435, Wages and Hours of Labor in the Men's Clothing 
Industry 1911 to 1926, page 59.) 


Number of employees 
Weekly earnings 


Under $2a5n inc Sees ee ee 
$2:and under<.4),, at. ose 
Aland amder® ‘Osta cts eee ee 
Giandander' 82a ee ee 
Sand under 10s. cee eee 
10 ‘and uider 1223-9 ee ee 
12.and ‘under 14°. Pere. see ee 
14:and. under16.:..¢5. se eee 
16 and under 18.././.....5 SE SacI er 
13 and-ander' 20) ste ec ae ee 
20'and under 225, We. ete aan cto 
22:and under 2405 gee eee eens 
24 and! under 26. hes, ence entre tee 
26 and under 28...«./...... Py sisincun 
28 and ‘under 30) s.wetere oe ee 
3Q and under 32)) \waeracsatie a on sees 
32 and tinder 34... st eames ease 
34.and under'36: 4am ee ee ee 
30.and under 38s. men ane ne hee eee 
38 and under 40; a9, 2.6. Shee. 


2 8460S 8am ee 6 86 We Bes eo OS) ele © 


+ WRONMNMR UNC 
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TABLE 15 


DIsTRIBUTION OF EARNINGS, FOR SELECTED Dr- 


PARTMENTS AND FOR ALL WAGE EARNERS 
OF A SHOE MANUFACTURING CoMPANY 
(From ungrouped data of Table 3.) 


Mates mi Number 

Weekly earnings Sas peel oe Hepky a) 

Dept. 3 Dept. 7 awehianta 
Under $2.50..... 3 
$2.50- 4.99..... 12 
5.00- 7.49..... 17 
7.50- 9.99..... 48 
10.00-12.49..... 7 61 
12.50-14.99..... 76 

15.00-17.49..... 103 2 

17.50-19.99..... 118-0 
20.00-22.49..... 99 
22.50-24.99..... 84 
20.00-27.49..... 85 
27.50-29.99..... 61 
30.00-32.49..... ) 53 
32.50-34.99..... 47 
35.00-37.49..... 50 
37 .50-39.99..... 26 
40.00-42.49..... 15 
42.50-44.99..... 8 
45.00-47.49..... 4 
47.50-49.99..... 1 
50.00-52.49..... 1 
SPOtAUccit.e. 972 


TABLE 16 


MontTsiy SALARIES OF 
“Starr” in Socrau 


Work ORGANIZATIONS 
IN 1925 


(Courtesy, Russell Sage Foun- 
dation, Department of Statistics.) 


Monthly salary een 
$40— 49.99...... 2 
50— 59.99...... 2 
60- 69.99...... 15 
70- 79.99...... les 
80— 89.99...... 100 
90— 99.99...... 97 
100-109 .99 242 
110-119.99...... 160 
120-129.99...... 214 
130-139 .99 192 
140-149 .99 102 
150-159 .99 117 
160-169 .99 43 
170-179 .99...... 144 
180-189.99...... 9 
190-199 .99...... 4 
200—209.99...... 3 
210-219.99...... 1 
220-229 .99...... 
230-239.99...... 1 
Total eacs «6 1465 
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TABLE 18 


WEEKLY EARNINGS OF WOMEN IN THE TEXTILE IN- 
DUSTRY, IN FIvVE-AND-TEN-CENT STORES, AND IN 
THE Men’s Cioruine Inpustry, Mississrprt, 1925 


(United States Department of Labor, Women’s Bureau, Bulletin 
55, Women in Mississippi Industries, page 62.) 


Number in | Numberin | Number in 
Weekly earnings textile five-and-ten- | men’s cloth- 
industry cent stores | ing industry 
Under $1.. 4 
$1 and under 2.. 9 
2and under 3.. 13 
3 and under 4.. 18 
4and under 5.. 26 
5 and under 6.. 35 
6 and under 7.. 
7 and under 8.. 
8 and under 9. 


9 and under 10... 
10 and under 11.. 
11 and under 12. . 
12 and under 13.. 
13 and under 14.. 
14 and under 15. . 
15 and under 16. . 
16 and under 17.. 
17 and under 18. . 
18 and under 19.. 
19 and under 20. . 
20 and under 21.. 
21 and under 22.. 
22 and under 23.. 


6 
9 
6 
5 
4 
3 


8 
ware 


TABLE 19 


Per Cent Fat Con- 
TENT OF MILK AS 
SHowN BY 8037 
Mitxine Recorps 


(Adapted from University 
of Illinois Agricultural Experi- 
ment Station, Bulletin 245, 
Relation between Percentage Fat 
Content and Yield of Milk, page 


603.) 

Per cent Numbor 
fant Fiance of records 
ROOn 72a 3 
4.05.. 41 
4.25... 127 
4.45.. 303 
4. 65a 524 
4.85... 852 
5.05.. 1033 
OF 2c e 1106 
5.45... 1137 
o265.25 983 
5.85.. 799 
6.05.. 532 
Oreo.n 281 
6.45.. 177 
6.65.. 80 
6.80. 6- 37 
AUS A 16 
(pete 3 
(ee 3 
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TABLE 20 


Yrrup or Mitx as SHown sy 8037 
MILkine REcorps 


(Adapted from University of Illinois Agricultu- 
ral Experiment Station, Bulletin 245, Relation be- 
tween Percentage Fat Content and Yield of Milk, 
page 603.) 


Yield of milk in 
hundreds of pounds 
(mid-values) 


Number of records 


TABLE 21 


Hercuts oF 1575 Wuite Boys, 12 
AND UNDER 13 Montus oF AGE 


(United States Department of Labor, Chil- 
dren’s Bureau, Statures and Weights of Children 
under Siz Years of Age, by Robert Morse Wood- 
bury, page 87.) 


Heights in inches 
(mid-values) 


Number of boys 
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TABLE 22 


Weicuts or 1575 Wuitr Boys, 12 
AND UNDER 13 Montus or AGE 


(United States Department of Labor, 
Children’s Bureau, Statures and Weights of 
Children under Six Years of Age, by Robert 
Morse Woodbury, facing page 96.) 


Weight in pounds Number 


(mid-values) of boys 
1 i 1 
1h ae eee oe 
RS ee Se 
Wee etree ars re 
IS Mere piers, <i 2 
GE wae eee Hs 
MA. whe sis 1 
128 Care 1 
Liga): ae 2 
Ge BAe 5 
GSMS ere 13 
GR erie sors 18 
1 eae 32 
Ve eoaee 45 
HSiessreetess-« 75 
10S eae 67 
TOSS stecea- os 114 
ORES Se s.53 88 
71 aA 148 
DURES is tere © 105 
is oie cate 138 
7 eae 87 
a 5 sia e's 122 
Re crete ks 94 
on see's 94 
eects. a's « 49 
22S eee 83 
1. «eee 42 
2) ene 46 
95} a TOIT 31 

fers saves 21 
Oars es 17 
ieee +6 11 
PA be Ae 6 
228 OEE 8 
QR sees 5 
Oe teieies" < 1 
2} enone 1 
USA Ge ope 1 
304 seeee oe 
Didstds ores ee 
Lats ssrs » Ae 
BY aaa Hae 1 
Totalo.. «> 1575 


al 


TABLE 23 


Drart oF VESSELS Passina THROUGH 
THE PANAMA CANAL, FROM THE 
PaciFic To THE ATLANTIC, 1926 


(Adapted from data in the United States Daily, 
November 2, 1926.) 


Draft in feet Number of vessels 

10 and under 11........ 8 
Nivand underi22..74.. - 9 
12’and under 135.20 11 
13 and under 14....... 20 
14 and under 15....... 19 
15 and under 16....... 25 
16 and under 17....... 54 
17 and under 18....... 32 
18 and under 19....... 37 
19 and under 20....... 54 
20 and under 21....... 44 
21 andounder 22... 2.6. 7H 
22 and under 23....... 117 
23 and under 24....... 208 
24 and under 25........ 305 
25 and under 26....... 298 
26 and under 27....... 292 
Zana UNGEY 23.06 66016.« 282 
28 and under 29....... 209 
29 and under 30....... 119 
30 and under 31....... 75 
31 and under 32....... 30 
32 and under 33....... 20 
33 and under 34....... 33 
34 and under 35....... 19 
35 and over..... eT 2 

Totalras ceases 2399 
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TABLE 24 


Per Cent Fat Content OF 
Mitx or 163 Cows— 
DAUGHTERS OF GUERNSEY 
Srres For WuicH Two 
oR More DAUGHTERS ARE 
LisTED IN THE GUERNSEY 

ADVANCED REGISTRY 


(University of Maine Agricultural 
Experiment Station, Bulletin 341, 
Productivity of Guernsey Cows of 
American or Island Origin, page 226.) 


Number 
of cows 


Per cent fat 


4.0 but less than 4.2 1 
4.2 but less than 4.4 2 
4.4 but less than 4.6 18 
4.6 but less than 4.8 35 
4.8 but less than 5.0 45 
5.0 but less than 5.2 31 
5.2 but less than 5.4 24 
5.4 but less than 5.6 6 
5.6 but less than 5.8 1 


TABLE 25 


Weicuts or 1431 Wuits 
Boys 1 AND UNDER 2 
Montus oF AGE 


(United States Department of La- 
bor, Children’s Bureau, Statures and 
Weights of Children under Six Years 
of Age, by Robert Morse Woodbury, 
facing page 96. 


Number 


Weight in pounds of boys 


5% but less than 
61 but less than 
74 but less than 
81 but less than 
91 but less than 1 
10: but less than 1 


—HOOOsI 
aera ell od 


se ee eee ee 


TABLE 26 


Sizes oF Wo- 
MEN’sS WED- 
DING RINGs 


(Courtesy, J. R. 

ood and Sons 
and Miss Frieda 
Jacobsohn.) 
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TABLE 27 TABLE 28 
Neck CIRcUMFERENCE oF Wurtr Troops DISTRIBUTION OF SIzES OF 
AT DEMOBILIZATION Men’s CoLuar-ATTACHED 
(The Medical Department of the United States Army in the SHIRTS 


World War, Vol. XV, Part I, page 538.) 


= Shirt sizes in inches Number 
Neck circumference (and centimeters) 
in centimeters —— eee ee 
1335.02) eee eee 500 
Hirider 23 25 ansiess ome ee Oe: 151 131 4/20)" oe 1,100 
28.5 but less than 29.5......... 55 14 (35.56) 7.900 
29.5 but less than 30.5......... 219 $46 Saye As 21750 
30.5 but less than 31.5......... 314 15 {AG TIOV A a weet : 
31.5 but less than 32.5......... L133 jist (39.37) Fee Oh 18000 
32.5 but less than 33.5......... 4,286 - AANA ; 
16° (40.64) eee 12,500 
33.5 but less than 34.5......... 11,353 163 (41.91) 7400 
2 sJhd) wean enveae , 
34.5 but less than 35.5......... 20,094 17 (43.18) 3.700 
35.5 but less than 36.5......... 22,628 17} (44.45) Meier 11450 
36.5 but less than 37.5......... 18,047 ry Cia 700 
37 BS TASC 2 ie ok otnetons 
-5 but less than 38.5......... 10,051 a 100.000 
38.5 but less than 39.5......... 4,426 Total...... vee++| 100, 
39.5 but less than 40.5......... 1,716 
40.5 but less than 41.5......... 492 
41.5 but less than 42.5......... 147 
42.5 but less than 43.5......... 52 
43.5 but less than 44.5......... 23 
44.5 but less than 45.5......... Pape 
45.5 but less than 46.5......... 17 
46.5 but less than 47.5......... 16 
47.5 but less than 48.5......... 5 
48.5 but less than 49.5......... 6 
EEO AUC OVER... oss e cece eae 


ee i ee ey 
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TABLE 29 TABLE 30 
Per Cent Fat Content oF MILK As YEARLY Butrer-Fat PRODUCTION 
SHOWN BY SeEeMI-OFFICIAL TEST AND oF Tuirty Cows as ASCER- 
BY SEVEN-Day Test, BASED ON MILK- TAINED By ContTINuousS TEST 
ING Recorps or 1295 Cows AND BY SemI-OFFIcIAL TEST 
(University of Illinois, Agricultural Experiment (University of Illinois, Agricultural Exper- 
Station, Bulletin 215, A Study of the Relative Relia- iment Station, Bulletin 215, A Study of the 
bility of Official Tests of Dairy Cows, pages 332, Relative Reliability of Official Tests of Dairy 
333.) Cows, page 326.) 


Fat production 
(pounds) 


21-2. 
41-2. 
61-2. 
81-3. 
01-3. 
21-3. 
41-3. 
61-3. 


* Note that the groups are written “251- 
300” rather than ‘‘250-299.” The produc- 
tion figures were recorded to the nearest 
pound. The mid-points should be located 
accordingly. 


* Note that the groups are written ‘‘2.21-2.40” 
rather than ‘‘2.20-2.39."" The fat content was 
recorded to the nearest one-hundredth of one per 
cent. The mid-points should be located accord- 
ingly. 
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TABLE 31 
InpEX NuMBERS OF WHOLESALE Prices or RAW MateriaLs, SeMt- 
MANUFACTURED ARTICLES, AND FINISHED Propucts, JANUARY, 
1923 to JANUARY, 1928 
1926 = 100 
(Monthly Labor Review, March, 1928, page 195.) 


Raw MatTerIALs 


September 
October 


November..... 
December 
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TABLE 32 


WHOLESALE Price RELATIVES OF 83 SELECTED ITEMs or Foon, 1914, 1915, 
1919, 1920, 1925, and 1926 
1913 = 100 


(United States Bureau of Labor Statistics, Wholesale Prices, 1890 to 1926, Bulletin 440, pages 70-99.) 


Commodities 

Beef: fresh, carcass, good native steer, Chicago. |105.3) 99. 
Beef: fresh, steer, loins, Chicago............. 102. 2/105. 
Beef: fresh, steer, ribs, No. 2, Chicago....... 
Beef: fresh, steer, rounds, No. 2, Chicago... . 
Beef: fresh, native sides, New York......... 
Beef: fresh, loins, No. 2, City, New York .... 
Beef: fresh, ribs, No. 2, City, New York..... 
Beef: fresh, rounds, No. 2, City, New York .. 
Beef: salt; extra! messasee2.. os acces oss ase 
Hams, smoked sb okie, ete atercietatie cle cre mies sie iats 
amb, .dressed/ac aera ctec.s wre sieciorete a iaierets o's 
Mutton; dréssed .gecteics cx. stctoe crtt Aoaieee ne 
Pork: fresh, loins, Clicago. ... g.2.0.64.<0 ee 
Pork: fresh, loins, western, New York........ 
Pork: cured: salt; MESSI ns a's tate viele fs srster ste 
Pork=cured,-rongh sides. case's esse cette 
Pork: cured, short clear sides............... 
Poultry: dressed fowls, iced, Chicago........ 
Poultry: dressed fowls, western, dry packed, . 
New York? oo) cicc.ioateunei tote eae sero : : 
Butter: creamery, extra, Boston............ 
Butter: creamery, firsts, Boston............. 
Butter: creamery, seconds, Boston.......... 
Butter: creamery, extra, Chicago............ 
Butter: creamery, extra firsts, Chicago....... 
Butter: creamery, firsts, Chicago..........-. 
Butter: creamery, fancy, New Orleans....... 
Butter: creamery, choice, New Orleans...... 
Butter: creamery, extra, New York.......... 
Butter: creamery, firsts, New York.......... 
Butter: creamery, seconds, New York....... 
Butter: creamery, extra, Phila.............. 
Butter: creamery, extra firsts, Phila......... 
Butter: creamery, firsts, Phila.............. 
Butter: creamery, extra, San Francisco....... 
Butter: creamery, firsts, San Francisco....... 83.4] 80. 
Cheese: whole milk, American twins, Chicago.|101.4|100. 
Cheese: whole milk, colored, average fancy, . 


234.4/195.3/17 


185. 2/131.3/1 
95.4|105.1)1 
201 .0/163.0)1 
195.8)181.0/1 
158. 2)140.5)1 
206 . 6/168. 2)1 


H& S100 FOO He 
RIOR OOOO 


RBZ 
(=r) 
—_ 
~ 
See een 
i=) 
_ 

oe — 

mY — 

co for) 


Nee ee ee ee ee eee ee 
mac 
Ges 


PSSSSESRASAINSSS 


FSSERENES H: 


SS ee ee ee ee ee eee 
Sie og 


be 


Cheese: California flats, fancy, San Francisco . 
Milk, ‘condensed. . 3.\:3.. 9206 sivstacueese tena. 
Milk, evaporated: i.) sone ease ae 
Bread: loaf, before baking, Chicago..... Aine 
Bread: loaf, before baking, Cincinnati....... 
Bread: loaf, before baking, New Orleans...... 
Bread: loaf, before baking, New York........ 
Bread: loaf, before baking, San Francisco... . 
Cocoa beans; Arriba. 22cec.mesee a eeaneaos 
Coffee, Rid, No. '7.i... 05 Seems Eee ree 


Table continued on next page 


PWOOWNO PATIO AANININWARRNYNNW ONWANNNTOHUDONNINES 


ee ee ee 
ag eg 

> 

+ Fe 
NAVA OFmN 


BERR EES 
RSERNSS 
ESeeRes 
SEESEERE 
OO 


5 
90.4 
90.1 
84.4 
91.6 
93.2 
84.8 
89.8 
98.3 
84.5 
78.1 
92.7 
2.6 
7.9 
8.7 
2.0 
4.6 
Bak 
4.5 
33.5 
07.6 


Se 
COMO > 
NS eG 
eee 


123 


1 
1 
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TABLE 32 — (continued) 


Commodities 
Rees, Bantos, No. 4.02.00. Se neo cn cocet ce cs .1/169.6 
STIRS Se Eee LAN yey 
Bemteetereviter. 20h, cos, ak) ree .4/215.4 
Bemorcr S0da.< 25! lS ee ee .4/215.4 
Fish: cod, large shore (pickled, cured), 

Ta eS? ee ee 2 137 .6}114.9]108.2 
Fish: mackerel, salt, large, No. 35........... 154.6/120.1]111.5 
Flour: rye, Minneapolis...........:........ 326 .7|195.7|179.3 
Flour: wheat, winter straights, Kansas City.. 301.0)199.6/188.5 
Flour: wheat, second patents, Minneapolis. . . 277 .4{193 . 2}184.3 
Flour: wheat, patents, Portland, Oregon. .... 6/276 .0/204.4]177.6 
Flour: wheat, second patents, St. Louis. ..... 1/258. 8}189.6|167.1 
Fruits: canned, pineapples, Hawaiian, stand- 

OLED 2s oo iOS Gre oka a 0/218. 2/116.0/104.7 
Fruits: dried, apples, evaporated, choice. ..... 235.1)174.8/164.5 
Fruits: dried, prunes, California, in boxes... . 223 .6)119.4/118.9 
Fruits: fresh, apples, Baldwins.............. 226. 7/187 .1|129.2 
Fruits: fresh, lemons, California............ 74.8/128.8] 96.5 
Fruits: fresh, oranges, California............ 141.9]173 .4|134.8 

UD iko ives Ga GB ts 3 a geen ee a 251.9}184.8/160.9 
EOE ee ee er ae eee 191.6|127.0] 94.4 

Mrreprime contract, . 2... 5... cdc cn ec es 181.8}152.2/136.3 
Meal: corn, fine white, f.o.b. mill............ 194.4/131.0) 97.3 
MONS i en 8 es Mace es hod (210. 1/134. 8)124.2 
ie i aa a ane Ona 195.8}149.5)140.4 
I ke 185.4/119.0/104.3 
Sa hag aa a a eae 130.7|169.4/235.9 

PUMEITCEICAD MR ena oo es sete. 267 .1/216.0/215.2 
MUMMERS UOC ive ss boss oc ticcccccccce cee 250. 4/237 .2/231.1 
MOLI ea ros eo. oe Flic ccs s whe ae ons 167 .3|126.7|126.7 
mumenr, 06° centrifugal... .......-..0csccseese 372.0/123.7/124.0 
ee OES ee ea en 296 . 7/128 . 1/128 .3 
PRM PRIEC CD ers tee 2 ore clcke Gye oc oes coco 175.0|129.1/119.9 
BimReHOLIMOSA TING. 4. So oc oc cic.ec accesses e 135.7|141.1|142.8 
Vegetables: canned, tomatoes, standard New 

TS AS Sos Soles Se 138.8/115.1]110.3 
Vegetable oil: corn, crude................... 288. 1/246 .8|199.8]198.3 
egetable oil: cottonseed, summer yellow, 

IRE ess oc arsiclo ss n/arnisie's oe v0 148 .8}163.3 
Vegetable oil: Soya bean, crude............. .5/205.9 
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TABLE 33 


WHOLESALE PRICES OF CALIFORNIA LEMONS AND ORANGES, 1913-27, and 
APPROXIMATE QUANTITY SOLD IN 1919 


(United States Bureau of Labor Statistics, Wholesale Prices, 1890 to 1926, Bulletin 440, pages 90, 91, 
and 219, and Monthly Labor Review, February, 1928, page 205. 


Lemons Oranges Lemons Oranges 


Year (per box) (per box) Year (per box} (per bax) 
VOUS deste $4,420" 2] 19225555. tees ‘ $7.849 
O14 Fe isreterers Zl bomen LOZ siecle tees ; 5.168 
1916. Se ae 3 DOZEN | L924 Ss ae ee : 5.798 
UOLG SF aate ele 3.484% || 1925 22 eee : 7.662 
LOLT eres S. SLD ew 1926 ree : 5.957 
TOTS ore creer C220 Mee OO Tne eee : 7.094 
ROI9S Sawa ae l 
1920....... 272 ~ Quantity sold boxes boxes 
1921....... 5.219 in 1919 4,536,000 | 22,075,000 


TABLE 34 


WHOLESALE Prices or LeaTueR, 1913-27 anD APPROXIMATE QUANTITY 
Soxp 1n 1919 


(United States Bureau of Labor Statistics, Wholesale Prices, 1890 to 1926, Bulletin 440, pages 206, 
207, and 224, and Monthly Labor Review, February, 1928, pages 206 and 207.) 


Sole, oak, 
scoured 
backs 
(per pound) 


Sole, union 
(per pound) 


Year 


Quantity sold 
in 1919 ‘ 
(000 omitted) ... 


. 


161,86 


89 
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TABLE 36 


AGRICULTURAL Data By Counties, Inurnors, 1920 and 1925 


(United States Bureau of the Census, Census of Agriculture, 1920, Vol. VI, Illinois County Table I; 
Census of Agriculture, 1926, Illinois Bulletin, County Tables I, II, and IV.) 


Valuelot ne ed on 
al f and OF STS ern mae 
County ee re ieee aed operated aoreage aan sar denig 
acre, 1925*) acre, 1925 | farm, 1920] per far.n, farm, 1920] ?y 
1920 ’ 
1920 
Adams...... : 129.1 60.1 
Alexander... ; 56.0 
Oud =a. 80 : 65.5 
Boone....... 4 52.6 
Brown ser) en a6 63.2 
Bureau...... mi | 47.5 
Calhoun..... 4 66.8 
Carrolla. oe 3) bout 
Cassa .8 57.0 
Champaign. . 6 35.9 
Christian. ... “es 42.3 
Clark: ae 6 70.7 
Claysae es 8 68.4 
Clinton a 47.7 
Coles fe .0 54.2 
Cooks. fone 4 56.5 
Crawford. ... afi 70.6 
Cumberland . 2 67.3 
De Kalb..... .0 47.6 
De Witt..... 5 37.2 
Douglas..... 2 39.1 
Du Page ah 53.2 
Wd gare an a 5 53.2 
Edwards... . 4 78.0 
Effingham... se 71.3 
Fayette..... 3 65.7 
Hor: Bee nb 28.6 
Franklin..... 4 78.1 
Futton ee 9 52.8 
Gallatin. .... 9 : 
Greene...... 9 
Grindys ee 7 
Hamilton 0 
Hancock .5 
Hardin. 27. 6 
Henderson... 2 
Ginn Bie sae id 
Troquois..... age 
Jackson..... Ay 
Jasper...... 5 
Jefferson... . 4 
Jersey....... 8 
Jo Daviess... 


* Crop year 1924. Table continued on next page. 
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TABLE 36 — continued 


Per cent Per cent 


Value of Value of of farms Average | of farms 
County crops per | land per operated acreage per 
acre, 1925*/ acre, 1925 p F farm, 1920 

1920 


Value of 


Wane. 2s. . $128.28 .2 | $29,811 : 134.2 Pe 
Kankakee. .. 8 34,246 : 160.1 6 
Kendall ..... otf 46,003 8 als 
ESMOK? ots -5) |) 37,769 al 4 
BN ee 2 21,858 9 6 
La Salle... .. 1 | 47,234 5 9 
Lawrence.... 6 10,205 6 6 
Soe ee ee Ai) 39,792 au 4 
Livingston... 5 58,171 9 al 
POU seis. 9 50,278 4.7 .0 
McDonough. .0 30,220 sil 4 
McHenry. . m0) 22,263 S1 Bi! 
McLean..... Uf 57,937 9 9.6 
Macon...... 8 45,210 9 Si 
Macoupin cS 16,918 9 0 
Madison. .... 5 13,405 9 3 
Marion...... mal 6,081 8 x83 
Marshall 4 44,576 8 3) 
Mason...... aye 32,267 a i! 
Massac...... .0 6,103 ay 9 
Menard..... 6 41,452 a2 Sie 
Mercer...... Sth 33,384 9 yf 
Monroe..... 9.5 6 2 
Montgomery 8 4 wil 
Morgan..... 8 8 35 
Moultrie..... 6 4.6 Ae 
Opler. oe... 4 9 .0 
Peoria... o>: 5 3 .o 
Ll 1 a 32 
AAG ES ess oi 53 5 af; 0 
LENS = ean 9 2 3 
PaO De tases 2s <2 ys io 
Polaskice. 2: 6 4 8 
Putnam... .. 9 9.5 7 6 
Randolph.... 5 a 4 
Richland. ... 5 aL 0 
Rock Island . 3 aa aE 
DS vacelelr <5) 8 0 18 
Saline....... 2 9 3 
Sangamon ae 3 4 
Schuyler..... 9.9 Sit 6 
BCOLGLGee s. . 6 .6 6 
Shelby...... a 8 9 
SON de ae 32 9 3 
Stephenson. . 4 5 9 
‘azewell.... 6 13 4 
Unione... 2): 8 30.3 1 
Vermilion.... 6 50.6 6 
6 36.8 32 1 


* Crop year 1924. Table continued on next page. 
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TABLE 36 — continued 
Per cent Per cent 
Value of Value of Improved Mes etie of me 
County crops per land per |acreage per| buildings pa 
acre, 1925*| acre, 1925 | farm, 1920] per farm, y 
1920 1000" 
Warren...... $168.17 .5 | $43,132 50.7 
Washington 44.16 8 9,544 61.2 
Wayne...... 35.47 6 6,191 73.5 
Whites... 52.15 .5 11,226 61.4 
Whiteside . 109.88 .5 30,139 42.6 
at Se eee 121.30 3 29,323 52.6 
Williamson. . 35.93 9 4,427 CH ewes 
Winnebago. . 92.68 5 24,557 55.5 
Woodford ... 183.71 8 48,396 45.2 


* Crop year 1924, 
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Per capita 
City Sa 
schools 
Wewax ork IN. Y.cac... $17.83 
Whicaros Tre 5 oc oiexe 13.52 
Philadelphia, Pa....... 11.30 
Detroit, Mich......... PLOW) 
Cleveland, Ohio....... 15.59 
Shi DEG 10.56 
Baltimore, Md........ 9.14 
Boston, Mass......... L767 
Los Angeles, Calif.....}  (*) 
Pittsburgh, Pa........ 16.10 
San Francisco, Calif....| 10.42 
ISUOAION NAY ss otc late oo. 15.82 
Milwaukee, Wis....... 13.66 
Washington, D.C...... 14.47 
Newark, N.J.......... 17.34 
Minneapolis, Minn.....} 15.85 
New Orleans, La...... 8.63 
Cincinnati, Ohio....... 15.52 
Kansas City, Mo...... 14.15 
Seattle, Wash......... (*) 
Indianapolis, Ind...... 13.40 
ochester, N.Y... 0s. 18.61 
Jersey City, N.J....... 13.40 
Louisville, Ky.........] 9.29 
Moledo, Ohio. 2... 4:0 13.89 
Portland, Oreg........] (*) 
Akron, Ohio. sis... ce) 
Denver, Colo.......... 14.87 
Columbus, Ohio....... 11.31 
Erovidence, Rl... . ...,. 11.79 
Oakland, Calif......... 16.54 
St. Paul, Minn........ 12.89 
Atlanta, Gases osc ces ss (*). -- 
Omaha, Nebr......... 15.69 
Birmingham, Ala...... 9.30 
San Antonio, Tex...... 8.99 
Worcester, Mass....... 16.45 
Wallac) Tex... ........ 10.07 
Richmond, Va......... 9.64 
yracuse, N.Y.........| 13.77 


TABLE 37 


Per Capita EXPENDITURES FOR SCHOOLS AND FOR RECREATION, IN CITIES 
oF 100,000 on More INHABITANTS, 1925 
(United States Bureau of the Census, Financial Statistics of Cities, 1925, pages 326-29.) 


Per 
capita 
expendi- 
ture for 


" recrea- 


tion 


$1.08 
TROT 


Per capita 
expendi- 
ture for 
schools 


New Haven, Conn.....| $14.71 
Memphis, Tenn....... 8.87 
Day tony Ohiorg. «aie 11.87 
Norfolics Vater. noo. (*) 

ELOUStON, sLEXS Wc s. ne @) 

Bridgeport, Conn...... (*) 

Youngstown, Ohio..... 12.94 
Hartford, Conn........ 16.49 
Fort Worth, Tex....... 9.08 
Grand Rapids, Mich...| 17.28 
Springfield, Mass...... 19.05 
DETANtoOn Paes ae. 13.18 
Paterson, (NiJ2c. 3... «- 16.03 
Des Moines, Iowa..... 18.00 
Nashville, Tenn....... 6.19 
(Brenton Ned san. )e..0s.- 14.30 
Salt Lake City, Utah..} 15.42 
Fall River, Mass....... 14.39 
Camdent NeJevevion cen. 13.38 
Hint Viichaee ee eee 11.14 
Wilmington, Del...... 9.01 
New Bedford, Mass...| 15.10 
Cambridge, Mass...... 11.36 
Brie SPA same. sci e @® 

Rulsa Ok ar ees cto 13.24 
Albany aNay sas cee. 10.56 
Kansas City, Kans.....] 12.41 
WonkersiiNi Yeu. oan 20.90 
Readings Pada. eerces- 9.23 
Duluth, Minn......... 15.03 
Lowell, Mass......... 13.64 
Spokane, Wash........ 15.33 
Elizabeth, N.J........ i) 

Wanton, Ohior ss. «2 11.60 
San Diego, Calif....... 15.99 
Oklahoma City, Okla. . (Ss) 

Tacoma, Wash........ 13.30 
Inyrn eVinse: seat ee: 12.33 
Waterbury, Conn...... (@) 

WtiCa RING Naeem eos es 12.65 
ACR ASO LOX rr 9.40 
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Per 
capita 
expendi- 
ture for 
recrea- 
tion 


[| EO _ f 


$1.13 
1.78 


* No per capita data computed because of unsatisfactory post-censal estimates of population for 


these cities. 
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TABLE 38 


Per ceENT NATIVE WHITE AND PER CENT ILLITERATE TEN YEARS OF AGE AND 
OVER IN THE POPULATION OF PENNSYLVANIA, BY CouNTIEs, 1920 
(Fourteenth Census of the United States, Vol. III, pages 859-65.) 


Per cent 


County aes County — 

JAGAN Ae Mice wetaete : 1.6 77.1 8.6 
Allegheny ows. se ceeeee : 4.8 96.3 1.4 
Armstrong : 4.3 80.2 6.5 
Beavers se sce: see ‘ 6.2 95.3 2:5 
Bedford. tee sok eke 9 3.2 89.3 23 
Berks 2£ 0 setae a eee 4 2.7 W738 9.5 
Blairs kits leas see a2 2.6 94.4 1.5 
Bradiord dese eee 2. 2.0 86.2 1.8 
Bueks:...ccs% ce ses eee 6 25 80.0 6.2 
Butler... vee ote .6 3.0 96.4 2.4 
Cambria. 357 4 aaah oe 6.3 95.0 2.3 
Cameron: Seccus's fect 9 2.6 83.4 3.6 
CBrbonnicltecnss teak 3 8.3 94.2 4.8 
Center... fasts te eee a5 158 81.9 Bio 
Chester Sica veee set Att 4.5 88.9 4.7 
Clarion. thce cn ae eee 4 1.8 98.9 1.5 
Clearfield 4 2.2.5. Se. 26 9 4.4 70.7 4.0. 
Clinton 24) aac tenn .0 255 90.6 ie 
Columbia deo-sieeeaeee a6 2.8 93.0 1.9 
Crawiord 2. foci’ cen ote 63! 15 84.0 vin!) 
Cumberland 32 1.4 99.8 2.1 
Dauphin. 4%.. heehee 8 3.3 84.3 6.4 
Delswares<e.t seen eee 8 4.4 90.4 4.5 
gO as Ae to rea 6 3.1 91.0 238 
Erec2y 5 tke eee 8 4.0 93.4 2.4 
Bayetten.. cmos rene 3 8.2 99.3 1.4 
HWorest ascents tenes RAL Path 92.7 3.5 
PRanislin= seopene ese: 0 1.8 86.2 3.3 
Halton: eek aeocte 9 2.3 74.0 Us: 
Greene 7) 2 tence ee HD 4.4 90.9 2.8 
Huntingdon si 4.0 77.8 a6 
Jyidiana scene caer 4 5.9 96.0 1.6 
Jeherson. sess ccee ase .0 3.5 97.2 1.6 
JUNISEA cea ne Pe kee 1 1.2 
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TABLE 39 


CoRRELATION TABLE OF VOTE ON SUFFRAGE AND VOTE ON PROHIBITION IN 
200 Precincts or CuyaHoGa County, OHIO 


(Adapted from C. E. Gehlke, “‘ On the Correlation between the Vote for Suffrage and the Vote on the 
Liquor Question,” Quarterly Publication, American Statistical Association, March, 1917, pages 530-31.) 


Per cent of Vote on Suffrage Cast in Favor of Suffrage 


posed | | 
oso | [at | | | 
joe | | | | | [siulalal | 
fared | | [a] fele}sie/ | | | | fis 
soos [a] [alsie}sfat | | | 


Per cent 


bo 


of Vote on 
Prohibition 


Cast in 


favor of 


Prohibition 


af | |af2ls| a} s/2} | | 
joo | [el sioii] | | | | | 
justo. | 2{sfol2] | | | | | | 
jroaeg] 2] | sf zt] | | | | | 
ES 
SRR RSS Ee 
0) i 7 [24 fat | foe | 2°] 4 | 1 po | 
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TABLE 40 


PER CENT NEGRO, PER CENT NATIVE WHITE, AND PER CENT ILLITERATE, 
Tren YEARS OF AGE AND OVER, IN THE POPULATION OF MISSISSIPPI, 
BY CountiEs, 1920 
(United States Bureau of the Census, Fourteenth Census of the United States, Volume III, pages 533-4v.) 


Per Per Per Per Per Per 

County cent cent cent County cent cent cent 
negro |illiterate] white negro |illiterate]| white 

JAGOINS ver execcteve ots 6820222452929 | Leflore. aciisiseeee 78.0 1G22ea ieee 
ALCOR a wae ereieteeiet 19 25) Orla S0k6 [Lincolyes s.2 36.4-]) 12700 soa 
PATIO els c cle nies 49.3 | 15.4 | 50.6 |Lowndes......... 64.9 | 23.5 | 34.8 
TAHSID co. cor eleee ae 40.9 | 13205920 [Madison <..52<. 78.0°|°25.2 nelle 
Bentonawcncec eee 46.9 | 19.4 | 53.0 |Marion.......... 35.7 | 138.3 | 64.1 
IS GLIVAN ee oiete neers 82.4 | 22°9 | 16.5 |Marshall.. 3.22. 3. 72.2.\° 24, ete 
Walhoun sete sas LAD | LOA <1 8228) | Monroeeer easter 47.1 | 16.4 | 5228 
Warroll ay nicn es oe 55.9 | 15.0 | 44.1 |Montgomery..... 41.5 | 9.7 | 58.3 
Chickasaw....... 49.8 | 16.6 | 50.1 |Neshoba......... 15.3), oO igezee 
Choctaw’....0...: 28°4 \. 1007 \ 71.5 UNewtons....1.006 33.6 | 12.9 | 65.8 
Claiborne. ....... (ocd Noeo ce) 1e20 On| NOXUDee set aera 79.3 | 28:9) | 20.6 
lorkers. =e 40.3 | 14.0 | 59.4 |Oktibbeha....... 59.6 | 21.1 | 40.2 
Claivierte ee os bc 59081922) (39: 7alPanolage sens cee 63.7 | 20.4 | 36.1 
Goshomasyeees ce 84.8 | 25.6 | 14.0 |Pearl River...... 27.5°| 13.8 lev2eu 
Copiah= oi itachi ss B27 VA t2 e471 | Berry heres oe se cree 33.0 | 8.1 | 66.8 
Covington....... QOcOa| eae Welt ba ei KO er ere ye erent 46.8 | 13.5 | 52.5 
IDewSotote. csr WDieda| 21 28") cok she TEONnLOtOGrs. 3. ieee 21°55 5.1 | 78.4 
Morrestie. ese aces 34.1 $2 2,| G52 On erentissies scneee 13.8 | 9.3 | 86.1 
iran cline. eaters 3957 1.2050) 260225 Quitman cece 75.8 | 2372 0e2een 
Georges seck woes 16:55 feralcsook jan kine eee 55.7. | Tora ae 
COP6ONe’. = heels ob es 25.5.) QUQAN (44 Scoth wenrieae teree 37.5: | 9. 4aieG2n2 
Grenada... sence 62-1 || 1850" |) 37 6" [Sharkey 2. cues 83.0 | 29.4 | 16.4 
Hancock. <.. cee: 25.9 11355 | 471.9 ASiUNpsol een tene er 33.2 | 11.2 | 66.8 
Harrisons... scene 2390S 75S \ace Onlsmithianee se on amiee 16.0 | 9.1 | 83.9 
Hinds... << ees 62167 \515.6) |poG.0) Stones eee cere 35.6 | 10.1 | 64.0 
Holmes vir... see. 77.2 {° 18.0%) 22-6 |Sunflowers. 22.23 74.27) 230 
Humphreys...... 82.2 | 26.1 | 17.3 |Tallahatchie...... 70.4 | 25.5 | 29.3 
Issaquena........ 9028.44.71) 9 O Tates we eos weer 58.9 | 21.1 | 41.0 
Ttawamba.cccyee. 6.92)" Or97 03 sb | Tippah wena 15.6 | 7.9 | 84.4 
JECKSON en. cose ete 25.2 | 8.4 | 72.3 |Tishomingo..;...| 6.0 | 10;8793-9 
JASDET welts e's wreles STS LAO. | kOe Oe LUNCH sterere a cterets 89.3 | 45.3 | 10.4 
Jefferson......... 76 OM 2bcSi lt 24cm. | Wonton tere cere erate 21.3°) S85 Ten7 
Jefferson Davis...| 52.9 | 10.2 | 47.0 |Walthall......... 42.1 116.54 oies 
JONES, occ ewe es aff OFT | TIA | Warrenes. os eates 63.9 | 15.9-| 34.5 
Kemper oa. css 56.5 | 19.1 | 42.9 |Washington...... 81.5 | 27.9 tl7e2 
Lafayette........ Al.4°| 976. 1 58, 57|Waynevieeds.ccrec 5.2 | 15.0 | 64.6 
LamMataontecnearet 25201) LL al ooo Websters tamer 18.7 | 2 b2S sie 
Lauderdale....... 40.9 | 12.5 | 58.5 |Wilkinson........ 73.9.) 25.5 | 25.9 
Lawrence........ 3924 Woes) 6026 Winston... 006 se 35.7 9.8 | 64.2 
Leake oes ce ste nes 34.0 | 11.0 | 64.9 |Yalobusha....... 45.2 | 12.4 | 54.5 
eG oreo one 32.9) [-12:40) ) 66.0 Y A200. a cee ee 71.7 AAO e Taro 
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TABLE 41 


CoRRELATION TABLE OF Score ON MENTAL Test AND ACCOMPLISHMENT 
IN PRODUCTION 


(Adapted from Harry A. Wembridge, ‘‘ Experiment and Statistics in the Selection of Employees,” 
Journal of the American Statistical Association, March, 1923, page 605.) 


Points on Me al les 
25- | 30-| 35- | 40-]| 45-| 50-|] 55-] 60- Total 
29 | 34 | 39 | 44 | 49 | 54 | 59 | 64 ore 
iu Cae er 


alate! le 
jap a[s aloe 

riers 
rafsfay [af 8 
ree 
refuel ap fo 

2 


12; 9 


Per cent 


of 
Standard 


in Pro- 


, 


for) 
R=) 
i) 
=| 
| 
_ 


a 


8 

IDA Ve 

16| 83] 5 

Gniet 
cl a 
[ax [aw [| «| 0 


duction 


Prot [2 [a [7 [a foe 
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TABLE 42 


CoRRELATION TABLE OF HEIGHTS AND WeIGHTS OF A Group oF WHITE 
Boys, NINE AND UNDER TWELVE MONTHS OF AGE 
(Courtesy, United States Children’s Bureau, unpublished data.) 


Height in inches (mid-values) 


ENED 
: Ta ee 
28.0) CPC ata ala 
Sl Tale oa 


10 146 
Bilas 


sa) 2 fi 
Ecce CCC ene 
3 SSEECECM@eGe oS 
ol Lala ot ot da 


rane | al al os 
tal a] | 5a | zronaloaaslaou| a) | | a] ao 
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TABLE 43 


AVERAGE VALUE OF Crops PER ACRE * AND AVERAGE VALUE or LAND 
PER ACRE IN THE CountTIES OF Wyomina, 1925 
(United States Bureau of the Census, Census of Agriculture, 1925, Wyoming Bulletin, County Tables 


I, II, and IV.) 
: Averses Abts 
alu 

County. of pac Fv orate ir Vand 
per acre per acre per acre 
FAIDANY: cs ose cles « $.22 $4.28 
ISUEMELOLIT.) «ee ss 37 teod 
@ampbell ss 333... 3.31 15.84 
RUARUOMN Gee oe s.oi: 85 10.27 
Converse......... 1.26 10.58 
RETOUR tre @ cia ce tos 3.08 13.73 
IPPETHONG Ss a... « 69 6.89 
ECan eTT ae nach ys \cre's 4.73 24.58 
Hot Springs....... 2.01 12.89 
RPOUMSO as oc fas 3s 8.08 31.24 
MBAEATNNIG x. sheted cox 42 4.10 

EAN OIMIE. . % «ie aes 


* Crop year 1924, 


TABLE 44 


AVERAGE VALUE OF CROPS PER ACRE * AND AVERAGE VALUE OF LAND 
PER ACRE IN THE CountiEs ofr Nort Dakota, 1925 


(United States Bureau of the Census, Census of Agriculture, 1925, North Dakota Bulletin, County 
Tables I, II, and IV.) 


mpi ands Eh Sn eeraae 
County eee Grecus oF land 
per acre per acre per acre 
OO Tas Ree $14.54 
LG ae 29.76 
PSONSON so. = siciela os « : ; : 18.28 
JESU Teh eee s : : af 16.89 
Bottineau. ........ 28.17 
ISGWINSIT . os ..00's «. E : a6 19.51 
MITE, es cree slcs os : : x 19.50 
Bunieiph>.. 220.2... 23.05 
hE ee 9.64 
Mavalier! .Wc)iclee.s 18.37 
WIOKEY se ccese cs s 16.47 
TON 16.22 
oO Gaede 15.65 
PI Pee sn tigicie os 32.30 
MAMONS: ss... 17.54 
is Aa 35.53 
Golden Valley ; : : 21.94 
Grand Forks....... j : g 29.19 
i 
d * Crop year 1924. Table continued on next page. 
a 
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_ Tasie 44 — continued 


mer ake Pica AvereE 
County pete owed County ot pees of land 
per acre per acre per acre per acre 
Ransomepeirsecsse 3 Doel DLCClOa cc ale sales $11.50 | $38.37 
Ren villesar tester are : AGNES AT aa esc 9.29 23.29 
BRICHIAIC oaeeeree te : : 9.81 29.55 
Rolette osacceenes ‘ ; Ue eee 13.02 44.27 
Sargent 2 fc. . sees , 250. Walsh. cous ectene 13.43 35.49 
Sheridaneer eases ; Sep) VIN haies lyin es 6 = = 9.06 20.36 
DiouK eis Scnleater ae : ZO |) Wells. se éctctaceanre ali eis 


meskes seis eerste rei. 3 ; sia oeonole | to 


TABLE 45 


Marcin oF Sarety * AND YIELD oF Sixty Pusiic Utitity Bonps, 
AVERAGE 1922-25 
(Courtesy, Gillette and Malcomson, 132 Nassau Street, New York City.) 


Bond Description ie 
American Gas and Elect...............- Coll. ‘ 5.59 
American Tels and: Deline aeeeiotear eater Coll. E 5.08 
Arkansas lt;.and, Powetbiccsicies Saree Ist : 6.39 
Blackstone Valley G. and E....... Gertie ‘ 5.11 
Brooklyn Edison Company........ Sees | ren eV, : 5.13 
Brooklyn Union Gas......... See cineca 1st Cons. : 5.18 
Buffalo General Elect........... re. 1st : 4.99 
Central Ill. Public Service.............. Ist and Ref. : 6.26 
Cleveland Elect. Tlum......).20<e00ce.0- 1 : 5.04. - 
Columbus (Ga.) El. and Pwr............ Clay, 5.86 
Columbus Ro Pand Tine emeeicieee secies 65.2 5.78 
Commonwealth Electric.............0-- 81.0 5.09 
Commonwealth Edison Co...........-.- 73.9 5.33 - 
Connecticut Light and Power........... 66.1 6.15 
Connecticut Power Company........... 87.5 §.22 
Consolidated G.E.L. and P. (Balt.)...... 64.8 5.71 
Consumers Power (Mich.)...........+.- Ist Ref. 82.1 5.35 
Duquesne Light Company.............. 70.0 5.68 
East Bay Water Company...........0-- Un. and Ref. 41.6 6.85 
Eastern Wisconsin Electric............. 1st and Ref. 75.6 5.97 
Himira Water Li and, bytes. cee cinemas 1st and Cons. 62.2 5.69 
Federal Light and Traction............. 1st 82.1 6.20 
Great: Western Power. .io. ou. scs eee 1st and Ref. 44.2 6.04 
UeNorthern Util... terre ieee 1st and Ref. 62.4 6.20 
Los Angeles Gas and Electric........... 1st Ref. 90.4 5.26 
Milwaukee El. Ry. and Lt............-. Gen. and Ref. 78.1 5.55 
Mississippi River Power...........+++-- 56.4 5.37 


Table continued on next page. 
* Margin of safety may be defined as, ‘‘the percentage of net earnings available for fixed charges 
which remains after deducting from those net earnings the interest charges for a given bond and those 
of all prior liens.” H. P. Gillette and A. S. Malcomson, The Annalist, November 12, 1926, page 627. 
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TABLE 45 — continued 


Bond Description 
Montana Power Company.............. Ist and Ref. 
Mountain States Power................ Ist and Ref. 
Municipal Gas (Albany)............... 
Nebraska Power Company............. 
Newport News and H.R.G. and E....... 
New York Telephone Co............... 
Niagara Falls Power Co.........0..00.- 1st and Cons. 
Northern Ohio Tract. and Lt............ Gen. and Ref. 
Northern States Power (Del.)........... t and Ref. 
Northern Texas Elect.............0.6-- oll. Tr. 
Pacific Gas and Electric................ Ist and Ref. 
PAPetCw Olea NO: Ll ss... 5. cs + oie eisrtives es ce 1st and Coll. 
Peoples Gas Light and Coke............ 1st Cons. 
Philadelphia Company. ..............0: 1st Coll. 
ptiaedelphis, HACCtIic....5 02s cassie cece e's 1st L. and Ref. 
ine tvapicds Dransit.....5 cise eessece ve Coll. Tr. 
Philawand Western Rwy......0...eese:- 
Mepolith COMPANY. wcesc ence ec vueesse 
Portland Rwy. Lt. and Power........... 
tibweervice Nor TU. 2. oc cvec esse esses 1st and Ref. 
Rochester Gas and Electric............. Gen. Mtg. 
Southern California Edison............. Gen. 
Tenn. Electric Power....... osof rat savas ens & 1st and Ref. 
BrOVeGNE Y=) 1Gras COs... ccc ces cos tealads Consol. 
Waited tilum: Co. (N.H.)o. s,s... a+ cl Ist 
WiahsPower and Light). . 5.02.6... 0000. Ist 
PincanGasiand: Wlect!) 22 s.c. ..< cs cas Ref. and Ext. 
Nyse (OG = Gas Light. ccc. veces eos 
Washington Rwy. and Electric.......... 
Washington Water Power.............. Ist and Ref. 
WEA GORIIMUIMIOM LCL... 2 cs ¢ cte.cee es cies tie « : 
WestPEeND. POWEI..~ occ ceccsccceeccsee 1st Mtg. 


SMRCCBEV ALLWAYS ccislcrcisis Sis cteccre'g Giare'e woe Ist Mtg. 


Margin 
of safety 


9 
4 
“ith 
3 
2 
3 
0 
5 
6 
4 
0 
2 
sa 
2 
3 
5 
3 
0 
0 
8 
Att 
Fa 
0 
9 
2 
at 
sé 
4 
6 
6 
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TABLE 46 


AVERAGE ACREAGE PER FarRM AND AVERAGE VALUE OF LAND PER ACRE 
IN THE COUNTIES OF NEBRASKA, 1925 


(United States Bureau of the Census, Census of Agriculture, 1925, Nebraska Bulletin, County 
Tables I and II.) 


Average 
value 
of land 
per acre 


a | ee | ee feet 


Average 
County acreage 
per farm 
AGSINS. se eee 200.7 
Antélope i. asco ee 242.2 
ATUTUTE. Nesey ree 1,480.8 
Banners. sane 1,131.6 
Blanes. vaecmeeoe: 1,305.8 
Boone. Ses acaaee 208 .6 
Box: Buttes. aces 815.2 
Boyd Fo. os meee: 264.0 
BY OWI.. tra seen 730.9 
Buialo. snc note 228.3 
DUNE ste onic coareers Lee 
butler «fates lots 188.6 
CASS T cota cw torslen eee 167.2 
Cedatarne erent cere 199.9 
CHASr aoe oedeiee 673.9 
GHELTY 2.26 < eso 2,285.2 
Cheyenne. ........- 568.7 
Clave aactins eee ee 194.0 
Colle, | ae. ster 178.6 
Cuming otees .ceeece 182.2 
Custer ss teeta aacke 383.8 
Dakotas. Fieavcasno- 173.0 
Da WOss.s:< aeaeeeente 947.7 
DAWSON. +:..nee ee cee 308.9 
Deuel «5. eee 500.3 
ISON ei.6.< mete tee 188.3 
Dodgenn ener eect 175.5 
Douglas) s.ecuitesran. 98.1 
Dundysc eee eee 690.9 
Fillmore: co ees eee 181.1 
Pranilin)s 5, asenc seh 232.4 
Hrontierye. neces 430.5 
Burnas® Sse «care Slave 263.3 
Grige see ei eects 181.7 
Garden. waaciieecte 1,420.4 
Garfield teen ade 449.1 
CFOSPOT Sgt ahs aire eats 307.8 
Grantee cele soteinne eee 4,634.8 
Greeley <cocc eatoss Bate PAE A 
Sl ee eee 191.4 
Hamiltonsn. =e 175.7 
Harlan: 22sc rose ae 253.4 
Haven ek an oteees 622.5 
Hitehcock:.. 1. 466.1 
Holt:.. sectencee eee 525.6 
Hooker 3 cn eceeees 1,478.3 
Howard “oeeeenete 207 


Average 
County acreage 
per farm 
Jefferson’... sade eee 176.7 
JOHNSON +. s Sa. eee 178.4 
Kearney‘s.is'on 20 saat 235.1 
Keith: . Jace eceee 759.9 
Keyapaha.......... 732.6 
Kimball. .... Ae - 132.7 
KnOx F242 sce eee 246.5 
Laneaster: ... eee 154.3 
Lincoln’... 22 ee 542.8 
Hogan’... 5/3 sicstern tee 751.8 
Loup. san cece 676.4 
McPherson......... 1,456.6 
Madisonix.)sise cone 185.2 
Merrick» <3...0<2 ee 185.1 
Morrilleocc..c8 scat 739.6 
Nance 725 2202 aoe 215.9 
Nemaha. =. ene 153.8 
Nuckolls:.. 2s <seee 205.6 
Otoes 2 jeSe ae 168.3 
Pawnees:\cisdsiecsmine 187.1 
Perkins'.).saccnien 545.6 
Phelpsdes. oes eeee 256.7 
Pierce ..1.' save cee 200.4 
Platte: A. 222 187.2 
Polk f. 2.00. ¢5 ee 163.4 
Redwillow. ........- 358.2 
Richardson......... 164.9 
OCK 32% Bocce nies 858.9 
Saliné=. 22... ocean 165.7 
Sarpy). ss oscn veer 134.0 
Saunders. ....0. skeen 171.6 
Scotts Bluff...2: 222 224.3 
Seward : 
Sheridan 
Sherman 
Sioux ss c.nG sees 
Stanton 
Thayer 
Thomas 
Thurston 
Valley’. oo o..ccesteee 
Washington...... 
Wayne 
Webster 
Wheeler 
MOVIE 12.2 ole See 
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"TABLE 47 


103 


PER CENT NEGRO AND PER CENT ILLITERATE IN THE SouTH ATLANTIC, 
East SoutH CENTRAL, AND West SoutH CENTRAL Divisions 


OF THE UNITED States, 1920 


(United States Bureau of the Census, Abstract of the Fourteenth Census, 1920, pages 100 and 432.) 


= “neo ere 

WA WATOW Ron wc sleds ne : 5.9 
Wissey lands ecigensi sete fate : 5.6 
OUTINGS oe ee : 11.2 
Wiest VaTeINIAds ti. ee ss : 6.4 
North Carolina . 13.1 
South Carolina : 18.1 
(Oar, 8 Bs a a 5 15.3 
lini). 22 2 aA ; 9.6 
MV OHUNCICY cy crcicicics oves.0 vice « 9.8 8.4 
MenHeSSCO tS waive Ge oe 19.3 10.3 
EMAAR ES has css a ble ck 38.4 16.1 
INEISSISSID Diieie cia ees ss we )s ee 52.2 Line 

RUSSO Arie caress, ste°s oe 27.0 9.4 
LASTEN AT, Se oe oy eee 38.9 21.9 
PARAS OMIA oiels Go '6, so o10iccnee 7.4 3.38 
BBE RAGE Mids Picie.<ccceclehe ore 15.9 8.3 


TABLE 48 


AVERAGE NuMBER OF WAGE HARNERS AND VALUE ADDED BY MANUFACTURE, 


Firreen InpustriaL Groves, 1925 


(United States Bureau of the Census, Census of Manufactures, 1925, Mimeographed Press Release.) 


Average 
Industry number of 
wage earners 
Meodrand KInGred PYOdUcts, . i css occ vwicsits cecevseecs 664,760 
exes and their products. 226 ves et cose cee veces es 1,627,141 
Iron and steel and their products, not including ma- 

CSA LUGTA. oO SS ace ye tan Seo een 851,270 
umber and allied products: ....s0ccs-.ccesscvessss 921,145 
Leather and its manufactures. ..........cecceecveess 
PER TEESCOCUCGE Secreta ite cits eicistelo is oie) eieisia's wiesie oie 
Paper, printing, and related industries................ 

Chemicals and allied products. .............00e0008- 
Stone, clay, and glass products................eee08: 


Metals and metal products, other than iron and steel. . 
Tobacco manufactures 
Machinery, not including transportation equipment... 
Musical instruments and phonographs 
Transportation equipment, air, land, and water....... 
Railroad repair shops 


457,755 


Sr ee 


Value added by 
manufacture 


$2,669,858,000 


3,774,808,000 


2,727,318,000 
1,963,569,000 
752,458,000 
536,574,000 
2,529,450,000 
2:249,616,000 
1,037,225,000 
886,993,000 
665,232,000 
3,034,914,000 
132,926,000 
2,062,652,000 
769,033,000 
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TABLE 49 


ANNUAL Data For Time Serins ANALYSIS 


(Data of pig iron and steel ingots from Statistical Abstract of the United States, 1926, page 711, and 
Survey of Current Business, No. 78, pages 36, 37; per cent gain in automobile production from Facts and 
Figures of the Automobile Industry, 1927, pages 4, 10, and files of National Automobile Chamber of Com- 
merce; production of potatoes from Yearbook of Agriculture, 1926, page 933, 1921, page 583, and Survey of 
Current Business, No. 78, page 87; production of buckwheat from Yearbook of Agriculture, 1926, page 890, 
and Crops and Markets, December, 1927, page 457; wholesale value of passenger automobiles from Facts 
and Figures of the Automobile Industry, 1927, page 5, and files of National Automobile Chamber of Com- 
merce.) 


joj Production Per cent P fre RATE Wholesale 
Yy Bale Batik of be p> ee previous of sora of | epee value of 
oe (thousands of (hahaanaeen year in car | (thousands of | (thousands Bh grisea 
long tons) long tons) bee sk bushels) of bus ) (millions) 

LOO 2 Sean ae 14,947 
1903 3e2.00 14,535 
1904s cers 13,860 
MOOS eee 20,024 278,885: 
190854..<5 23,398 
1007s ce 23,363 
OOS Aimee. 14,023 
TO0OS ec 23,955 
MOTO eines 26,095 
OL ae are 23,676 
1c: 31,251 
Re er eee 31,301 
Th ee 23,513 
OG ee 32,151 $576 
LOLO ees 921 
AOL Reese 1,054 
LOLS Rice 411,860 802 
1010 cui a 322,867" 1,462 
4 403,296 ~ 1,809 
162 : ; 
1 ODD eases 453 ,396~ 1,504 
EO2S eee 416,105 ‘2,205 
L924 aes ; 421,585 ‘ 1,978 
WO2Dce Sees : 323,465 2,469 
19265 so ; - -856,360 2,652 
LOZ T* ere 402,149 2,167 


* Data for 1927 subject to revision. 
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TABLE 50 
ANNUAL Data For Time Series ANALYSIS 


(Data of production of beehive and by-product coke from Statistical Abstract of the United States, 1926, 
page 729, and Survey of Current Business, No. 79, page 28; average individual deposit in savings banks from 
Statistical Abstract of the United States, 1926, page 255; index number of retail food prices from United 
States Bureau of Labor Statistics, Bulletin 445, Retail Prices, page 6, and Monthly Labor Review, 
March, 1928, page 168; production of passenger automobiles from Facts and Figures of the Automobile 
Industry, 1927, pages 9, 10, and Survey of Current Business, No. 78, page 50.) 


Average Index number | Production of 


individual of food prices passenger 


Production of 
by-product 


Production of 
beehive coke 


Year (thousands of {coke (thousands} deposit in at retail automobiles 
short tons) of short tons) | savings banks | (1913 = 100) (thousands) 
10) & eee ae 33,585 12,715 $488 .82 100.0 462 
MOA erore cre eaiare c 23,336 


eee eer sees 
see eoe 
se eee eeeees 
++ eee 

serene 
ed 


seeee 
seeeee 
ceeee 


see eee ewes 


~ * Data for 1927 subject to revision, 


TABLE 51 


DeatH Rates For Surcie, PER 100,000 Porunation, By SELECTED AGE 
Periops, TEN OrIGINAL REGISTRATION States, 1909-24 
(Courtesy, Metropolitan Life Insurance Co., Statistical Bureau.) 


10-19 20-29 30-59 60 years of age 
years of age years of age years of age and over 
3.6 37.7 
3.5 37.4 
3.6 35.3 
2.9 36.2 
3.6 38.2 
3.9 37.7 
3.0 40.7 
3.2 39.2 
2.9 38.2 
2.5 32.9 
2.3 32.3 
2.0. 29.4 
2.5 33.9 
2.3 37.1 
2.0 36.4 
2.2 36.0 
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TABLE 52 


ANNUAL PRODUCTION OF PoTATOES AND DECENNIAL POPULATION 
ENUMERATIONS, 1870-1926 


(United States Department of Agriculture, Yearbook of Agriculture, 1926, page 933, and 1920, page 616, 
and United States Bureau of the Census, Fourteenth Census of the United States, 1920, Vol. I, page 14.) 


Production Production 
Year a2 asi . Population of patatocs Population 
of bushels) of bushels) 

ISO eee 114.8 88,558,371 | 1899...... 228.8 
1871.45 12025. -s|*o Gees Sel O00 See: 210.9 75,994,575 
LS7 Zane. LISTS ||\en ee ee LOOM cer 187.6 
IS(Seeme 106.1... |) Ges > oe TORE 284.6 
S74 5 106.0529 | (eee OOS Ree 247.1 
AST5ion ch. 1669.6". |e? FCT S0dee 332.8 
IS (Geen. 124.8% 2 Rh) eee ee” PE TOOG ae 260.7 
AST Toe eva: L703US | ised eee ee IOUG Aes 308.0 
IS Soe ce. 124-1 eS i Lae © BS ORs 298.3 
S71 Oke ee 18bcG'ge p> See ed: ice PSDs Gee 279.0 
ge US ae 167.7 50,155,783 | 1909..... 376.5 
1SS15s i. 100,1% «| ieee ft peppeens 349.0 91,972,266 
1882..:... L71COT! >| a ae Oe 292.7 
TOSS. 208; 20 |) © Bo er Iota 420.6 
5 Batet. Sen wae 190.65 @ | See TO ioe 331.5 
ASSDi as 175305, = |) eee - So OTe 409.9 
LSSGn ane 168015 ~ | cei Oe eet TStsseee 359.7 
LSSi see: 134 De 1016 ee 287.0 
USSSie eas 20274. 08 ee ee | LON eee 442.1 
1889...... 204.9 * 1 See) RT OLR ae 411.9 
US90 ses 148.3 62,947,714 D190 ee 322.9 
ISOLA. 264,41} Se ea 1020 eee 403 .3 105,710,620 
1 be lor ee 156.7 st) | See oe LOD beer 361.7 
ie Serna rege 183.0. 9) SE ae ee PISLOo2 eee 453.4 
1894...... 10-32 |e een eh OO eee 
1Sone 29122 ee eee | Looe 
AL SOGH saci: 202 (220 | oe re LO2S eee 323.5 
SOT: 164.0: vebin ea Tecakheoones ae 117,136,000* 
SOS Soa 192.3 


_ 


* Estimate of United States Bureau of the Census. 
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TABLE 53 


Montuiy DIsAPpPEARANCE INTO TRADE (“‘ConsUMPTION”’) OF BUTTER IN 
THE UNITED States, 1917-27 


Unit, 1000 pounds 


(United States Department of Commerce, Survey of Current Business, No. 52, page 21, and files of 
Bureau of the Census.) 


1922 


1921 


1920 


1919 


Month 1917 1918 
January............. 113,449 | 108,540 | 98,853 | 103,830 | 118,793 | 125,824 
February............ 103,002 | 89,522 | 93,511 | 96,882 | 108,397 | 114,948 
i OS oe lee 118,331 | 96,887 | 111,362 | 108,363 | 126,575 | 134,488 
SS ee ee 126,293 | 113,123 | 115,567 | 121,277 | 139,511 | 138,617 
ele ae 167,464 | 158,741 | 161,573 | 155,916 | 175,366 | 190,141 
Uo ee 174,582 | 158,326 | 148,898 | 164,201 | 173,176 | 175,053 
a 161,394 | 141,098 | 153,579 | 148,557 | 166,677 | 170,247 
MPEG, «occa wc oe owe 156,273 | 145,589 | 146,659 | 147,110. | 167,613 | 167,365 
September........... 151,301 | 143,071 | 136,601 | 137,956 | 146,475 | 158,980 
oe Seale 132,780 | 121,727 | 131,870 | 129,568 | 146,782 | 152,601 
November........... 119,207 | 100,783 | 115,998 | 120,211 | 124,883 | 133,983 
December........... 133,227 | 108,146 | 107,657 | 119,719 | 131,485 | 133,806 


1924 1925 1926 1927 * 


atmary. sls... ...-5. 133,001 | 142,949 | 145,698 | 150,831 | 145,906 
February............ 116,821 | 130,846 | 132,681 | 142,376 | 135,997 
“A ae eats 135,855 | 140,809 | 154,092 | 162,567 | 154,276 
i a ee 148,133 | 154,822 | 162,693 | 167,774 | 165,822 
“2 eee 184,706 | 191,908 | 205,113 | 209,740 | 149,660 
aes 186,512 | 187,201 | 194,441 | 200,465 | 196,213 
Sa te 181,754 | 176,275 | 187,297 | 186,860 | 178,952 
2 eee 182,195 | 175,439 | 181,053 | 188,701 | 186,123 
September. .......... 161,127 | 167,540 | 175,210 | 180,718 | 179,871 
ee 155,672 | 161,158 | 170,590 | 173,152 | 178,353 
November............ 141,285 | 148,757 | 144,542 | 163,267 | 159,106 

eee 139,709 | 156,398 | 152,893 | 161,699 | 163,244 


* Data for 1927 subject to revision. 


108 EXERCISES IN STATISTICAL METHODS 


TABLE 54 
Monrtuty Pic Iron Propuction In THE Unitep States, 1907-27 


Unit, 1000 long tons 
. (Data for 1907-12 from Harvard Committee on Economic Research, Review of Economic Statistics, 
Preliminary Vol. I, page 66; data for 1913-26 from United States Department of Commerce, Survey of 
Current Business, No. 42, page 44; No. 54, page 37; No. 72, page 35; and No. 78, page 36.) 


see weae 


ee ed 


ee ed 


September ...... 
October. nase 1247 


.* Data for 1927 subject to revision. 
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TABLE 55 


MontTaty PropuctIon or PAsseNGER Cars AND TRUCKS IN THE UNITED 
Strats, 1913-27 


(National Automobile Chamber of Commerce, Facts and Figures of the Automobile Industry, 1927, 
pages 9, 10, and Survey of Current Business, No. 78, page 50.) 


1916 1917 


| see 


PAMUAT Vacs cart, t s,s.s 0: 107,402 122,002 
IGRTURT V8 crete o.csece's!s 124,546 144,674 
BVERmGhiesiste ce ayes ae <:s e' < 162,074 165,622 
JNO es a ae 152,529 172,045 
ISLE ye ee aa 155,950 185,721 
SIUM re its. ay cicinysyeie so. 139,794 172,656 
JOIN ce OO Gee BOER 120,755 164,764 
PSUS de errs ss ere oes 106,623 146,454 
September...... Facies 140,281 162,883 
(07810) 12h 134,393 165,333 
November........... 140,255 156,716 
IDECEMIDED se ctisw cae sss 133,106 | 115,079 


Month 1921 1922 
TT ae Cae aig Beane 187,937 . 53,237 89,374 
GDrUerys eres sea «chee 114,598 188,030 70,599 . | 117,871 
LS 146,091 | 229,212 | 112,453 | 171487 
ROI rete hoe es ik 165,229 173,398 152,201 219,394 

RUG Aabciet aie! etofalevete b: oe. h = 176,484 210,019 156,805 255,622 
RUTIORM cts 6. ss SD ADALOnE 166,575 225,677 190,520 | 278,876 
SLVR MEV stela, cave uso > 164,831 209,652 176,336 |. 245,755 
JSUT ie Gap 165,414 205,205 180,781 | 270,838 
September........... 180,786 188,514 158,314 | 203,927 
Wetobere Is ete es 207,222 165,298 147,544 232,824 
INGVEMDE!s: feos sas 190,321 134,975 116,051 232,923 

Ses bs 162,265 109,432 78,995 | 225,285 


1924 1925 1926 1927* 


—_ |  —) | | | ETE 


SPRIETLALYictetern alejore’s tetra. 239,302 312,282 230,887 809,544 | 238,926 
TIEUIALY. slo. 4.6.6 5.60 v's 271,601 361,762 274,373 364,180 | 304,758 
MTG Hcteyesetsece 0's sie +s 351,426 375,355 362,116 434,470 | 394,430 
PRNSELMUishctesatelé/=\«.s'05 « - 371,460 367,014 421,993 441,307 | 404,743 
PULSE attets sralaicisfe tis os) ayes 385,525 303,699 406,259 421,184 | 404,099 
Linco peg pe OC OCG 371,301 241,817 386,887 887,900 | 321,959 
UTM. che CACM OGG a aeee 323,815 260,493 387,214 359,275 | 268,474 
AUTRE 340,240 276,968 250,574 426,606 | 308,807 
September........... 321,819 287,356 319,770 395,687 | 260,420 
MOUOWEL rs visrass sis <0 +: 358,698 284,983 436,225 334,421 | 219,712 
oyember i... 6.0.5. 308,225 224,082 364,347 256,301 134,381 
December........... 300,843 199,524 308,711 167,924 | 133,178 


* Data for 1927 subject to revision. 
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TABLE 56 
Monrtuty Freicut Ton-MILzs IN THE UNITED States, 1918-27 
Unit, 1,000,000 ton-miles 


(United States Department of Commerce, Statistical Abstract of the United States, 1926, page 388, and 
Survey of Current Business, No. 78, page 103, and No. 79, page 41.) 


November ©. sciijeecnsteit ars ore 
December 


* Data for 1927 subject to revision. 
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TABLE 57 


Monrauy Inpex or Sates oF 5 AND 10 Cent Stores (5 CHAINS) IN THE 
UnitTep States, 1919-27 


1919 = 100 


(Federal Reserve Board, Mimeographed Release and Bulletin, March, 1927, page 192, and March, 
1928, page 188.) 


* Data for 1927 subject to revision. 


(a) A) Predcan kins kdabuirs 81.5 


1625\1 85 \2os~ 
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TABLE 58a 


Montuty UNFILLED ORDERS OF THE UniTep States SteEL Corporation, 
1911-27 


Unit, 1,000,000 long tons 
(Standard Statistics Company, Statistical Bulletin, 1928-29 Biennial Issue, page 77.) 


Month 


|) I | | EO 


Ce ee 


ry 


090) #) 1600 #0) 0.0, oni 0 


ee 


Omtmem coc 
WRONG 


ee ry 


CC 


ee 
ed 
ad 2 io 6 618 & 00 )e = Sle ols b0\8 
ie @ Cw ese @ 8.0 60:0 606 
ee 


Novembersieeone oetneen 
December ten deste 


Wwwwwiwwo 
COmn He D 
SASSRSKE 
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TABLE 58b 
Monraty Interest Rate on 4-6 Montrus CoMMERCIAL Parer,* 
1918-27 

(Standard Statistics Company, Statistical Bulletin, 1928-1929 Biennial Issue, page 12.) 
Month 1918 1919 1920 1921 1922 
RIM AE Vite Geese Soa <= 5.58 5.19 6.00 7.83 4.88 
IBEDIOAP Vicon okies efaise 5.69 5.19 6.41 Toko 4.88 
Niarclie nt eae os 5.88 5.38 6.68 7.63 4.78 
ASST bea ies Bae lee 5.90 5.38 6.81 7.55 4.60 
May..... met sie sletey sieve.’ 5.88 5.38 7.16 6.88 4.25 
BETITIC ee crerciet (oss, carne 'e 5.88 5.53 des 6.63 4.05 
SLY Nera ws a-s'c ae. 5.88 5.42 7.84 6.28 3.94 
PADUS bso, a5. 8 sie ues 5.94 5.38 8.00 6.00 3.91 
September............ 6.00 5.38 8.00 5.90 4.25 
RC DOD CEM tei. asi staists « 6.00 5.38 8.00 5.65 4.38 
November. o.c2.e05. 0 5.97 5.50 7.94 Delo 4.63 
MBEGEM DET Ince os 0 «5 5.86 5.88 7.88 5.13 4.63 


Semenste cyarets ctevena s 4. 3. ; : 
Beara liek inital 6! e's 4.78 3.65 4.19 3.88 
oO eC IOC 4.59 3.94 4.28 4.00 
aetetetefisiele’sle’s cts sie 4.63 3.95 4.19 4.09 
o SiR. CIOAUR Oe tic 4.23 3.88 4.00 4.13 
BEE aiaT Peay aPeh w/oa) ciel hs 3.91 3.88 3.88 4.13 
Bee aie Vela oars 5 6s, « 3.53 3.93 3.97 4.06 
Nd BOS POROORE 3.23 4.00 4.25 3.90 
GRAB ROUSE 3.13 4.25 4.43 3.91 
S00 | CORRRICHSOPICIE 3.13 4.44 4.50 4.00 
Breetetetereteieie ss 3.28 4.38 4.44 3.94 
st GO CRO aCe 3.56 4.38 4.38 3.95 


* Previous to March, 1924, quotations are for 60-90 day commercial paper. About this time, rates 
for both maturities were practically identical, with the bulk of business now in the long-term paper. 
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TABLE 59 


NomsBer oF Wace Earners EMPLOYED ON THE 15TH oF Each MONTH AND 
Monrts-to-Monts Fiuctuations, As SHOWN BY LINK RELATIVES, FOR 
THE IRON AND STEEL INDUSTRY AND FOR STEEL WoRKS AND 
Rotiine Mitts, Ouro, 1920, 1921, 1923, anp 1924 
(Adapted from Ohio State University Studies, Bureau of Business Research Monograph, No. 7, 
Ohio Employment Studies, 1927, by Ralph J. Watkins, Tables K and 8.) 


Tron anp STEEL 


Number of wage earners Link relatives 
Months _— 
1920 1921 1923 1924 1920 1921 1923 1924 

January...... 278,796 | 184,993 | 221,850 | 238,390 
February...... 172,593 | 227,806 | 243,497] 98.1] 93.3] 102.7 | 102.1 
Mares chet 162,411 | 240,903 | 244,067 | 103.9] 94.1] 105.7] 100.2 
ga yl lG 8 hee en 154,695 | 239,038 | 236,303 |} 96.8| 95.2] 99.2] 96.8 
IM Sven wee pe 152,142 | 245,405 | 219,856} 94.6] 98.3]102.7] 92.8 
JUNG Geos eo tunee 145,447 | 249,272 | 193,284] 105.7] 95.6]101.6] 88.1 
Wily Soesre 128,310 | 243,668 | 192,901 | 100.9| 88.2] 97.8| 99.8 
AUPUSt ces aoe 135,411 | 246,646 | 196,660} 98.6] 105.5] 101.2] 101.9 
September... . 137,489 | 240,146 | 199,627 | 102.2 | 101.5] 97.4] 101.5 
Wctober ani.) 142,958 | 238,252 | 203,280} 96.3] 104.0] 99.2] 101.8 
November.... 150,845 | 234,425 | 200,524] 92.9]105.5] 98.4] 98.6 
December..... 147,795 | 229,022 | 213,744] 88.8] 98.0] 97.7] 106.6 


Number of wage earners Link relatives 


Months 

1921 1923 1920 1921 1923 1924 
JANUS... 5 51,264 84,801 
February..... 70,734 | 47,034 | 71,571 | 84,114] 95.2] 91.7]100.3| 99.2 
Marches ..<% 2. 75,593 | 41,219 | 79,462 | 84,151] 106.9] 87.6]111.0/] 100.0 
April nee vee 69,971 | 42,087 | 75,248 | 80,949] 92.6]102.1]| 94.7| 96.2 
IMA Yor cme: 63,117 | 43,086 | 79,021 | 71,136] 90.2] 102.4]|105.0|] 87.9 
Mine SA Se 73,663 | 41,111 | 80,111 | 55,597]116.7| 95.41101.4| 78.2 
JULY Sci) Genes 74,716 | 34,677 | 75,818 | 60,089] 101.4! 84.3] 94.61 108.1 
Auguit:..0. 6. 70,373 | 40,498 | 79,654 | 65,716] 94.2] 116.8] 105.1] 109.4 
September 77,546 | 42,050 | 78,454 | 67,440] 110.2| 103.8] 98.5] 102.6 
October:i3..2. 76,962 | 45,444 | 80,495 | 69,041] 99.2] 108.1] 102.6] 102.4 
November 71,962 | 48,641 | 79,857 | 67,142] 93.5] 107.0 : : 
December..... 61,483 | 45,604 | 77,581 | 75,566] 85.4] 93.8 3 4 
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TABLE 60 


Monrtaty Inpex or DotiarR Sates oF Groceries AT WHOLESALE 
IN THE UNITED Statss, 1919-26 


1919 = 100 


(Federal Reserve Board, Mimeographed Release and Bulletin, March, 1927, page 191.) 


TABLE 61 


Monrtaty Inpex, WHOLESALE Prices oF Foon In THE UnirTep Srartzs, 
1919-26 


1913 = 100 


(United States Bureau of Labor Statistics, Bulletin 440, Wholesale Prices, 1890 to 1926, pages 20, 21.) 
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ed 
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TABLE 62 


Moror VEHICLE REGISTRATIONS BY States, 1917-27 
(Automotive Industries, February 18, 1928, page 243.) 


State 1917 1918 4 1919 1920 1921 


4,970,671 | 6,105,588 | 7,596,503 | 9,206,141 | 10,505,630 
1 58 


abamaow ne eeaeror. 32,873 ; 74,637 82,343 
AVIZON Rs. Ge eee 19,890 23,905 34,559 35,049 
ATKANSAS! sera me eee 28,693 41,458 59,082 67,446 
Californiatanseacsee ce 306,916 364,800 568,892 673,830 
Colorados ow aces. ae 66,850 83,244 127,549 145,739 
Connecticut.......... 85,724 92,605 119,134 137,526 
Delawhrege oot creat 10,700 12,955 18,300 21,413 
District of Columbia. . 15,493 30,490 39,712 61,745 
Blorida.osee eas eee 27,000 54,186 }73,914 97,837 
GleOrgiass bane nee 70,357 144,422 131,942 
Idaho: > acssc cose 24,768 50,873 51,264 
Tn01s eae eee 340,292 568,759 670,434 
Indiana’, So.. oh eae 192,192 332,707 400,342 

OWA Gaerne eee 254,317 460,528 
ASNSHA lace meee eins 159,343 291,309 
Kentucky ccs nc. cote 47,416 126,371 
Spuisinae eae 28,394 80,500 

RING Sere ce aimee: 41,499 11,527 
Maryland s.socceee 60,943 140,572 
Massachusetts........ 174,274 360,732 
Michigan 2.0% ene t 226,693 477,037 
Miuinnesotay,.2.:.ccle. 54,009 328,700 
Mississippi........... 36,600 65,139 
WESSOUN) See «sce ee 147,528 346,437 
Montanstes. occ see 42,696 58,785 
Webraskaanc.oces nee 148,101 238,704 
Nevada: . Seeueeeees 7,160 10,819 
New Hampshire...... 22,267 42,039 
New Jersey.......... 134,964 2,994 
New Mexico.......... 8,457 24,703 
New. Yorks oie eee 812,031 
North Carolina....... 55,950 148,684 
North Dakota........ 62,993 92, 
RIG tees anaes 346,772 720,632 
Oldahomasseeve. scree 100,199 221,300 
APES ON ews. emetic 48,632 
Pennsylvania......... 325,153 
Rhode Island......... 37,046 
South Carolina....... 38,322 
South Dakota........ 67,158 
Tennessee...........- 48,000 
DOXAGs flo nad aes 213,334 
Gah =v cere ete eee 24,076 
Vermonts.. cee cree 20,369 
Virginis ca prioss ee 55,000 
Washington. scene 91,337 
West Virginia........ 31,300 
Wisconsinu ses ace 164,531 
Wyomings) 2 .ceen ee 12,523 


Table continued on next page. 


TABLES TO ACCOMPANY EXERCISES 


State 


United States... 
Alabama SPS econ 4 


Colorado 


a ee 


ee eee oe 8 


eee woes eae 


rs 


Kentucky....... 


Louisiana 
Maine... 


Massachusetts on 


ichigan 
Minnesota 


a ary 


‘Mississippi...... 


Missouri 


Nevada. 


? 


New Hampshire. . 


New Jersey 
New Mexico 


New York 


North Carolina... 
North Dakota.. 


ORCTON Tyo 5. «ule 
Pennsylvania. ... 
Rhode Island... . 
South Carolina... 
South Dakota... . 
Tennessee....... 


Virginia 


a eC a ae) 


Washington...... 
West Virginia.... 
Wisconsin....... 
Wyoming........ 


TABLE 62 — continued 


80,720 
194,196 
209,300 

69,225 

1,123,724 
650,219 
620,906 
410,891 
231,784 
178,000 
127,178 
195,581 
572,315 
868,587 
502,987 
134,547 
544,635 

79,695 
308,713 

18,387 

71,929 
504,190 

41,750 


43, 639 


30,637 


39,831 


1B ie 


———$——— ee 


19,857,915/22,046,957|23,253,882 


94,580 
68,029 
183,764 
1,439,463 
240,097 
248,474 
40,681 


93,612 
260,720 
244:871 

81,484 

1,263,177 
725,410 
657,567 
457,033 
260,754 
207,000 
140,134 
230,684 
654,338 
990,709 
569,694 
177,262 
602,900 

94,656 
338,718 

21,185 

81,250 
579,886 

49,101 

1,613,141 
351,767 
144,956 

1,305,000 
438,000 
216,324 

1,317,053 
102,476 
170,658 
168,118 
248,021 
968,406 

72,490 

69,576 
281,100 
332,442 
217,069 
596,373 

47,712 


25,651 
73,574 
‘209/419 
1,600,475 
252,787 
260,911 
44,418 


129,792 
416,930 
274,037 
95,861 
1,370,503 
772,215 
689,036 
491,296 
278,337 
239,500 
150,916 
249,056 
689,593 
1,118,785 
624/478 
210,500 


49,633 


243/539 
74,527 
206,568 
1,699,955 
268,026 
282,892 
46,707 


126,136 
391,168 
296,567 
103,000 
1,438,985 
813,496 
706,829 
501,901 
285,099 
255,000 
164,250 
284,267 
696,107 
1,156,344 
640,102 
227,103 
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TABLE 63 


AVERAGE WEEKLY Earnincs or SHop AND Orrice EMPLOYEES IN 
REPRESENTATIVE NEw York State Facrorius, 
JuNE, 1914-DecemBrEr, 1927 
(New York State Department of Labor, The Industrial Bulletin, March, 1928, page 182.) 


Month 


January 


Average for year | $25.72 | $25.04 | $27.24 | $27.68 | $28. 


Note: The average weekly earnings are obtained by dividing the total weekly payroll by the total 
number of employees on the payroll for the given week. Reports cover the week including the 15th { 
of the month. ‘ 
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TABLE 64 


NuMBER OF ESTABLISHMENTS AND VALUE oF THEIR PRopwucts, BY SPECIFIED 
Vaux Cuasses, ALL INDUSTRIES AND BREAD AND BAKERY 
Propucts, Unirep Srartss, 1919 
(Abstract of the Census of Manufactures, 191 9, pages 356, 357.) 


All industries Bread and bakery products 


Value of products (classes) Number of Value of Namnbesof Value of 
ectabhal mente (06e ee, d) cotaphalinedis folie nae 
Less hare gD, 000%2 aus ase 65,485 $167,085 3,107 $9,220 
$5,000 to ZO G00 Rte 2 ote 87,440 945,603 11,848 136,299 
20,000 to 100,000....... 77,911 3,571,283 8,734 339,746 
100,000 to 500,000........ 39,647 8,965,872 1,091 219,589 
500,000 to 1,000,000........ 9,208 6,467,132 175 123,871 
1,000,000 and over........... 10,414 42,301,104 140 323,071 
BNOLALE RRR Ss he . SE tee shes $62,418,079 25,095 $1,151,896 


TABLE 65 


Inrant Deato Rares Per 1000 
Birtus, 1924, ror SeLrecreD 
Citizs oF ovER 100,000 
POPULATION 


(United States Bureau of the Census, 
Birth, Stillbirth, and Infant Mortality 
Statistics, 1924, page 32.) 


es 


ee 


(OLE ae 

Cincinnati......... 124 
Cleveland......... 107 
MCEROL rele ce cc: 118 
Louisville......... 99 
INGWEV OPK ss ole s.c. 106 
Philadelphia. ...... 131 
Pittsburgh... 6.3. 151 
iniehmond......~..; 124 
Washington, D.C... 108 


TABLE 66 


PER CENT OF CHANGE IN AMOUNT OF 
Pay Rout, Aprin To May, 1927, 
TWELVE Groups oF MANUFACTURING 

Inpustries, Untrep States 


(United States Bureau of Labor Statistics, Monthly 
Labor Review, July, 1927, page 123.) 


Per cent 
Industrial group sy beret! 
May, 1927 
Food and kindred products. .... +3.0 
Textiles and their products..... —2.1 
Tron and steel and their products} —3.0 
Lumber and its products....... +3.6 
Leather and its products....... —2.9 
Paper and printing............ —0.4 
Chemicals and allied products. .| —8.5 
Stone, clay, and glass products.}_ +2.0 
Metal products, other than iron 
BNUEStCC Nets eaten craceeeneen: +4.2 
Tobacco products............. +7.1 
Vehicles for land transportation.| +1.2 
Miscellaneous industries....... —3.5 
All industries............. —1.0 
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TABLE 67 


Proportions oF Totat Income or 2886 Farmers’ Famiires, USED FOR 
Foon, CLoraine, Rent, AND ALL OTHER EXPENSES, BY INCOME 
Groups, SELECTED Locatitigs, 1922-24 


(Adapted from United States Department of Agriculture, Department Bulletin 1466, The Farmer's 
Standard of Living, page 34.) 


Number Proportion used for — 
Income group to} 
families Clothing 
Below $600........... me) 
SOUO= = S99 ccetolelars eters 9 
QO00SSTT99S \ctctemiaeiate 6 
TINO 1499) sie eiateeielae 8 
L5O0=— "17990 oceeeieeaare “at 
LSO0— 2099 ati ects eretate 4 
QIOO= 2899 ue cists eisiererete 8 
ZA00=-2699) ce pec Dp 
2ZI0NO— 2O9O Me ee cee es .0 
3000 and over......... 4 
Potala. sneer 


Average for all families . . 


APPENDIX A 


PROCEDURE FOR DETERMINATION OF THE THEORETICAL 
FREQUENCIES OF A NORMAL CURVE OF ERROR AND 
FOR TESTING THE GOODNESS OF FIT 


Determination of Theoretical Frequencies. Several practical applications 
growing out of the determination of the theoretical frequencies of a frequency 
distribution amenable to the fit of a normal curve of error have been suggested 
in Exercises 58-62. Other suggestions of uses to which this technique may be 
applied are indicated in Elderton, Frequency Curves and Correlation (first edition), 
pp. 87-90, and in Pearson, Tables for Statisticians and Biometricians, pp. xxxi- 
XXxlil. 

Table I gives the original data for which the theoretical frequencies, as dictated 
by a fit of the normal curve of error, are to be ascertained. A convenient tabular 
arrangement for the determination of the theoretical frequencies of the dis- 
tribution is given in Table II. The procedure may be described as follows: } 

(1) If the sum of the frequencies be large it is necessary to move the decimal 
point to the left in order that the total number of items may be somewhere in 
the general neighborhood of 1000. Thisin no way affects the fit or the theoretical 
frequencies, but is essential if the x? test of goodness of fit (described below) 
is to be applied. Both Elderton and Pearson, cited above, make use of this 
device, the former dividing by 1000 and the latter by 10. For the problem in 
hand the frequencies have been divided by 10. 

(2) In column 1 list the class intervals of the distribution. 

(3) In column 2a list the lower limits of each of the class intervals which are 
below the mean in value and of the class interval in which the mean falls. 

(4) In column 2b list the wpper limits of each of the class intervals which are 
above the mean in value and of the class interval in which the mean fal’s. 

(5) In column 3 subtract the value of the mean from each of the limits listed 
in columns 2a and 2b (x = limit — mean). This shows the deviations from the 
mean to the group limits in terms of the original units of the problem (centi- 
meters). 

(6) In column 4 divide each x value by the value of ¢. The deviations from 
the mean to the limits of the classes are thus expressed in terms of co. 

(7) From Appendix D, ascertain the theoretical frequencies in 10,000 included 


between the mean and each distance of 4 from the mean. Enter these fre- 


quencies in column 5. Note that these are cumulative frequencies included 
between the mean and the limits of successive groups and that from the mean 
' to each extreme of the distribution 5000 frequencies occur. 

(8) In column 6, combine the frequencies of the two parts of the class interval 
in which the mean falls and, by subtracting the successive cumulative fre- 
quencies, determine the number of cases for each of the remaining class intervals. 
The total of this column should be 10,000, and the theoretical frequencies here 


1 See also Elderton, Frequency Curves and Correlation (first edition), p. 89. 
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shown are those that would be expceted to obtain if the total number of cases 
were 10,000. 

(9) As indicated by the frequencies of column 6, show in column 7, the theo- 
retical distribution of frequencies to be expected when the total is 2859.5. For 
the first group, for example, 4 : 10,000 :: 1.1 : 2859.5. The total of column 7 
should agree very closely with the total number of frequencies in the original 
problem. In this instance, due to approximations from considering the influence 
of the second decimal, the total of column 7 is 2859.6, while the total of the 
original data is 2859.5. 


TABLE [ 


Heicuts or 28,595 AMERICAN SOLDIERS AT DEMOBILIZATION 
(The Medical Department of the United States Army in the World War, Vol. XV, Part I, page 116.) 


Height in 
centimeters Number 
(mid-values) 


of soldiers 


Test of goodness of fit. As a test of the goodness of fit, Karl Pearson has 
suggested a measure termed x*. The value of X? is obtained from a comparison 
of the observed and the theoretical frequencies for each class interval. Thus: ie 


eat ein 


, where f represents the observed frequency for a class interval 


and f’ the eee theoretical frequency. Reference to tables (Pearson, 
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TABLE II 


DETERMINATION OF THEORETICAL FREQUENCIES FOR HEIGHTS OF AMERICAN 
SoLpIERS AT DEMOBILIZATION 
M = 170.89 cm. o = 6.84 om. 


Fre- 


Limits of Peinied Theoreti- | Theoreti- 


class intervals eal fre- } cal fre- 
quencies | quencies 
Class intervals in each | in each 
(centimeters) ee voices | class class 

interval | interval 


between 


Lower | Upper N= 

limits | limits N 2859.5 
(1) (7) 
Belows148 440.5. 1 
148 but less than 150.... ay ae 
150 but less than 152.... 3. 4 
152 but less than 154.... ae 11 
154 but less than 156... . 2s OD 
156 but less than 158.... 2 44 
158 but less than 160.... 1 Te 
160 but less than 162.... 1 te 117 
162 but less than 164.... ile 169 
164 but less than 166.... ib. 233 


166 but less than 168.... 
168 but less than 170.... 
170 but less than 172.... 


172 but less than 174.... 
174 but less than 176.... 
176 but less than 178.... 
178 but less than 180.... 
180 but less than 182.... 
182 but less than 184.... 
184 but less than 186.... 
186 but less than 188.... 
188 but less than 190.... 
190 but less than 192.... 
192 but less than 194.... 
194 but less than 196.... 
196 but less than 198.... 
198 but less than 200.... 
200 but less than 202.... 
202 but less than 204.... 
204 but less than 206.... 
206 but less than 208.... 
208 but less than 210.... 


Salle. 6 0 6 6 (ecm bel 6, ere: 


RiP WWOWWNNN RR ee 


10,000 | 2859.6 


Tables for Statisticians and Biometricians, Table XII) enables x2, when considered 
in conjunction with n’, the number of class intervals, to be converted to P, 
which gives the probability that random sampling would give a fit as bad or 
worse, if the real distribution be normal. 

A requisite condition for the application of the x? test is that the total fre- 
quencies of the distribution be not too great. According to Elderton, “If the 
number of observations be multiplied by ¢, say, and the deviations [f — f’] are 
also multiplied by ¢, then the value of xX? will be multiplied by the same figure, 


+ 


oo 
_ 
ss WONAWONRORWR N NOROOMDWWNOWEH 
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and the test will show that the fit is worse. This may seem strange at first, 
but a little consideration will show that it is reasonable, since a large number of 
cases will give smoother series than a smal] number; then, if the results are 
proportionally the same in two examples having the same theoretical distribution 
but different total frequencies, it follows that the one with greater frequency is 
less probable than the one with less frequency.” 1_ To render the X? test appli- 
cable to distributions having very great total frequencies resort may be had 
to dividing the frequencies by 10, or 100, or even by 1000.2 In general it seems 
best that the total frequencies should be in the neighborhood of 1000, however, 
in the problem under discussion, a total frequency of 28,595 is reduced to 2,859.5 
with good results. 

In order to avoid the relatively great influence of slight discrepancies between 
f and f’ at the extremes of a distribution, it is advisable to group together the 
frequencies of several class intervals at each end of the series. This has been 
done in the following table which indicates the procedure in applying the X* 
test: 3 


TABLE III 


Trst or Goopness or Fir or NorMAL CurvVE oF Error TO HEIGHTS OF 
AMERICAN SOLDIERS AT DEMOBILIZATION 


Class intervals (centimeters) 


Below 154...... 
154 but less than 156...... 
156 but less than 158...... 
158 but less than 160...... 
160 but less than 162...... 
162 but less than 164...... 
164 but less than 166...... 
166 but less than 168...... 
168 but less than 170...... 
170 but less than 172...... 
172 but less than 174...... 
174 but less than 176...... 
176 but less than 178...... 
178 but less than 180...... 
180 but less than 182...... 
182 but less than 184...... 
184 but less than 186...... 
186 but less than 188...... 
188 but less than 190...... 
190 but less than 192...... 
192 andhabove...ceracrs cote 


NH DOR WROMNIO ROO HO WWER 


ie 
3. 
4, 
8. 
1. 
6. 
As 
3. 
4. 
13 
8. 
18 
4. 
9. 
4. 
2 

3 

2. 


- 1 
- 1 
- 7 
- 1 
+ 1 
+ 11.6 
+ 6.5 
- 3 
- 4 
+ 14.2 
- 6 
= 3 
= 7 
= 8 
- 1 
- 1 
- 2 
gem t 
+ oe 
+. <2 
+ 2.0 


4 
° 

ct 
be] 

oo 
o 
o 


Here the value of x2 is 10.66 and n’, the number of class intervals, is 21. Ref- 
erence to Pearson’s table, mentioned above, gives P = .95, which indicates that 
in 95 out of 100 trials, if the real distribution were normal, we might expect a 
fit as bad or worse due to variations arising from random sampling. 


1 Frequency Curves and Correlation (first edition), p. 142. 
2 See ibid., p. 88, and Pearson, Tables for Statisticians and Biometricians, p. xxxii. 
8 See also Pearson, ibid., pp. xxxi-xxxiii, and Elderton, ibid., pp. 139-44. 
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EXERCISES IN STATISTICAL METHODS 
APPENDIX C! 


Ordinates of the normal probability curve expressed as fractional parts of the 


mean ordinate Yo. 


The height of the ordinate erected at the mean can be computed from, 


Yo= 


shee 
CV 28 


N 


2.5066 ¢ 


Each ordinate is erected at a given distance from the mean. 


The corresponding height of any other ordinate can be read from the table by assign- 
Distances on x are measured 
Thus the height of an ordinate at a distance from the mean 
of .7¢ will be .78270 yo; the height of an ordinate at 2.15¢ from the mean will be 


ing the distance that the ordinate is from the mean (z). 
as fractional parts of ¢. 


-09914 yo, ete. 


x/o 0 1 


99995 
99396 
97819 
95309 
91399 


87805 
83023 
77721 
72033 
66097 


60047 
54007 
48092 
42399 
37007 


31980 
27361 
23176 
19436 
16137 


13265 
10795 
08698 
06939 
05481 


04285 
03317 
02542 
01929 
01449 


00819 
00022 


2 


99980 
99283 
97609 
95010 
91558 


87353 
82514 
77167 
71448 
65494 


59440 
53409 
47511 
41845 
36487 


31500 
26923 
22782 
19086 
15831 


13000 
10570 
08507 
06780 
05350 


04179 
03232 
02474 
01876 
01408 


00598 
00015 


3 


99955 
99158 
97390 
94702 
91169 


86896 
82010 
76610 
70861 
64891 


58834 
52812 
46933 
41294 
35971 


31023 
26489 
22392 
18741 
15530 


12740 
10347 
08320 
06624 
05222 


04074 
03148 
02408 
01823 
01367 


00432 
00010 


4 


99920 
99025 
97161 
94387 
90774 


86432 
81481 
76048 
70272 
64287 


58228 
52214 
46357 
40747 
35459 


30550 
26059 
22008 
18400 
15232 


12483 
10129 
08136 
06471 
05096 


03972 
03066 
02343 
01772 
01328 


00309 
00006 


5 


99875 
98881 
96923 
94055 
90371 


85962 
80957 
75484 
69681 
63683 


57623 
51620 
45783 
40202 
34950 


30082 
25634 
21627 
18064 
14939 


12230 
09914 
07956 
06321 
04973 


03873 
02986 
02280 
01723 
01288 


00219 
00004 


6 


99820 
98728 
96676 
93723 
89961 


85488 
80429 
74916 
69087 
63077 


57017 
51027 
45212 
39661 
34445 


29618 
25213 
21251 
17732 
14650 


11981 
09702 
07778 
06174 
04852 


03775 
02908 
02218 
01674 
01252 


00153 
00003 


8 


99685 
98393 
96156 
93024 
89119 


84519 
79359 
73769 
67896 
61865 


55810 
49848 
44078 


‘| 38569 


33447 


28702 
24385 
20511 
17081 
14083 


11496 
09290 
07433 
05888 
04618 


03586 
02757 
02098 
01581 
01179 


00073 
00001 


9 


—EE 


99596 
98211 
95882 
92677 
88688 


84060 
78817 
73193 
67298 
61259 


55209 
49260 
43516 
38058 
32954 


28251 
23978 
20148 
16762 
13806 


11259 
09090 
07265 
05750 
04505 


03494 
02684 
02040 
01536 
01145 


00050 
00001 


1From Ruge’s Statistical Methods Applied to Education. Reprinted by arrangement with the 
publishers, Houghton Mifflin Company. ’ 
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Fractional parts of the total area (10,000) under the normal probability curve, 
corresponding to distances on the baseline between the mean and successive points of 
division laid off from the mean. Distances are measured in units of the standard 
deviation, ¢. To illustrate, the table is read as follows: between the mean ordinate, 


Yo, and any ordinate erected at a distance from it of, say, .8o (ie, = = 8), is in- 


cluded 28.81 per cent of the entire area. 


& 
cS) 


4993.129 
4995.166 
4996 .631 
4997 .674 


4998 .409 
4998 .922 
4999. 277 
4999 519 
4999 683 


4999 . 966 
4999 .997133 


0.0 | 0000 0040 0080 0120 0359 
0.1 | 0398 0438 0478 0517 0753 
0.2 | 0793 0832 0871 0910 1141 
0.3 1179 1217 1255 1293 1517 
0.4 1554 1591 1628 1664 1879 
0.5 1915 1950 1985 2019 2224 
0.6 | 2257 2291 2324 2357 2549 
0.7 | 2580 2612 2642 2673 2852 
0.8 | 2881 2910 2939 2967 3133 
0.9 | 3159 3186 3212 3238 3389 
1.0 | 3413 3438 3461 3485 3621 
ual 3643 3665 3686 3718 3830 
1.2 | 3849 3869 3888 3907 4015 
1.3 | 4032 4049 4066 4083 4177 
1.4 | 4192 4207 4222 4236 4319 
1.5 | 4332 4345 4357 4370 
1.6 | 4452 4463 4474 4485 4545 
1.7 | 4554 4564 4573 4582 4633 
1.8 | 4641 4649 4656 4664 4706 
1.9 | 4713 4719 4726 4732 
2.0 | 4773 4778 4783 4788 
2.1 4821 4826 4830 4834 
2.2 | 4861 4865 4868 4871 
2.3 | 4893 4896 4898 4901 
2.4 | 4918 4920 4922 4925 
2.5 | 4938 4940 4941 4943 
2.6 | 4953 4955 4956 4957 
2.7 | 4965 4966 4967 4968 
8 | 4974 4975 4976 4977 
-9 | 4981 4982 4983 4984 

0 | 4986.5 4987 4987 4988 

1 4990.3 4991 4991 4991 

2 

3 

4 

5 

6 

7 

8, 

9 

0 

5 

0 


1 From Rugg’s Statistical Methods Applied to Education, 
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Values of r for corresponding values of p computed from the expressions, 
nag 6 = D? 
Re NINE 4) 


r=2sin (Fe) 


1 From Rugg 3 Statistical Methods Applied to Education, 
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APPENDIX F 


SUMS OF THE SQUARES OF THE FIRST ONE HUN DRED 
NATURAL NUMBERS 
(A table of the sums of the first 7 powers of the first 100 natural numbers may be found in Pearson, 


Tables for Statisticians and Biometricians, pages 40-41. The sums of the first 6 powers of the first 50 
natural numbers are shown in Mills and Davenport, Problems and Tables in Statistics, page 197.) 


= 2(n?) = (n?) 
1 45,526 149,226 
2 48,230 155,155 
3 51,039 161,239 
4 53,955 167,480 
5 56,980 173,880 
6 60,116 180,441 
7 63,365 187,165 
8 66,729 194,054 
9 70,210 201,110 

10 73,810 208,335 
11 77,531 215,731 
12 81,375 223,300 
13 85,344 231,044 
14 5 89,440 238,965 
15 93,665 247,065 
16 98,021 255,346 
17 102,510 263,810 
18 ¢ 107,134 272,459 
19 111,895 281,295 
20 116,795 290,320 
21 121,836 299,536 
22 127,020 308,945 
23 132,349 318,549 
24 137,825 328,350 


25 143,450 © 338,350 


132 EXERCISES IN STATISTICAL METHODS 


APPENDIX G 


SUMS OF THE SQUARES OF THE FIRST ONE HUNDRED ODD 
NATURAL NUMBERS 


(A table of the sums of the first 6 powers of the first 100 odd natural numbers is given in Ross, ‘* For- 
mule for Facilitating Computations in Time Series Analyses,” J ournal of the American Statistical Asso-~ 
ciation, March, 1925, pages 75-79. The sums of the first 6 powers of the first 50 odd natural numbers 
appear in Mills and Davenport, Problems and Tables in Statistics, page 198.) 


fo 2 (no*) No = (no?) % (no?) % (no?) 
1 1 26 23,426 176,851 585,276 
2 10 27 26,235 187,460 608,685 
3 35 28 29,260 198,485 632,710 
4 84 29 32,509 209,934 657,359 
5 165 30 35,990 221,815 682,640 
6 286 31 39,711 234,136 708,561 
7 455 32 43,680 246,905 735,130 
8 680 33 47,905 260,130 762,355 
9 969 34 52,394 273,819 790,244 
10 1,330 35 57,155 287,980 818,805 
11 1,771 36 62,196 302,621 848,046 
12 2,300 37 67,525 317,750 877,975 
13 2925 | 38 73,150 333,375 8, 
14 3,654 39 79,079 349,504 939,929 
15 4495 | 40 85,320 366,145 971,970 
16 5,456 41 91,881 383,306 1,004,731 
iW 6,545 42 98,770 400,995 1,038,220 
18 7770 | 43 | 105,995 419,220 11072445 
19 9,139 44 | 113,534 437,989 1,107,414 
20 10,660 45 121,485 457,310 1,143,135 
21 12,341 46 129,766 477,191 1,179,616 
22 14,190 47 138,415 497,640 1,216,865 
23 16,215 48 147,440 518,665 1,254,890 
24 18,424 49 156,849 540,274 1,293,699 


166,650 562,475 
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APPENDIX H 
SQUARES, SQUARE ROOTS, AND RECIPROCALS, 1 TO 1000 
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Square | Square Root Reciprocal 


2601} 7.1414284] .019607843 
27 04| 7.2111026] .019230769 
28 09] 7.2801099; .018867925 


2916] 7.3484692] .018518519 
30 25] 7.4161985} .018181818 
3136] 7.4833148} .017857143 


32 49 5498344] .017543860 
33 64 6157731] .017241379 
34 81 6811457] .016949153 


36 00 7459667 | .016666667 
37 21 8102497} .016393443 
38 44 8740079} .016129032 


39 69 9372539] .015873016 
40 96 0000000] .015625000 
42 25 0622577] .015384615 


43 56 1240384] .015151515 
44 89 1853528] .014925373 
46 24 2462113] .014705882 


47 61 .8066239| .014492754 
4900} 8.3666003}) .014285714 
50 41 .4261498 | .014084507 


5184] 8.4852814] .013888889 
53 29} 8.5440037}| .013698630 
5476} 8.6023253| .013513514 


56 25 6602540] .013333333 
57 76 7177979} .013157895 
59 29] 8.7749644| .012987013 


60 84] 8.8317609] .012820513 
62 41 .8881944] .012658228 
6400] 8.9442719] .012500000 


65 61 0000000} .012345679 
67 24 0553851} .012195122 
68 89 1104336] .012048193 


70 56 1651514] .011904762 
72 25| 9.2195445| .011764706 
73 96] 9.2736185} .011627907 


75 69| 9.3273791|] .011494253 
77 44] 9.3808315] .011363636 
79 21) 9.4339811] .011235955 


8100} 9.4868330} .011111111 | 
8281] 9.5393920] .010989011 ! 
84 64] 9.5916630] .010869565 


86 49} 9.6436508} .010752688 
88 36] 9.6953597} .010638298 ( 
90 25] 9.7467943] .010526316 


9216] 9.7979590} .010416667 
9409] 9.8488578} .010309278 
96 04] 9.8994949) .010204082 


99] 9801] 9.9498744] .010101010 
1 00 00] 10.0000000| .010000000 


9 


Square | Square Root Reciprocal 


0000000 | 1.000000000 
4142136 | 0.500000000 
7320508 | .333333333 


0000000} .250000000 
2360680} .200000000 
4494897] .166666667 


6457513] .142857143 
8284271} .125000000 
0000000} .111111111 


1622777 | .100000000 
3166248} .090909091 
4641016] .083333333 


6055513 | .076923077 
7416574] .071428571 
8729833 | .066666667 


0000000} .062500000 
1231056] .058823529 
2426407 | .055555556 


.8588989 | .052631579 
.4721360] .050000000 
. 5825757 | .047619048 


6904158} .045454545 
.7958315 | .043478261 
8989795] .041666667 


0000000} .040000000 
0990195} .038461538 
1961524| .037037037 


2915026] .035714286 
3851648} .034482759 
4772256 | .033333333 


5677644 | .032258065 
6568542] .031250000 
7445626} .030303030 


8309519] .029411765 
9160798] .028571429 
000000} .027777778 


0827625} .027027027 
1644140] ..026315789 
. 2449980] .025641026 


6.3245553 | .025000000 
6.4031242| .024390244 
6.4807407] .023809524 


6.5574385]| .023255814 
6.6332496 | .022727273 
6.7082039} .022222222 


6.7823300| .021739130 
6.8556546| .021276596 
6.9282032] .020833333 


7.0000000} .020408163 
7.0710678 | .020000000 


CON Qork WHE 


ibe 

1. 

1. 

2. 

2. 

2. 

2. ife 
2. ie 
3. C 
3. ae 
3. rhe 
3. he 
3. he 
3. 8. 
3. 8. 
4. 8. 
4. 8. 
4, 8. 
4 8 
t 8 
4 8 
4. 8 
+ 8 
4. 8 
5. 8. 
5. 8. 
5. 8 
5. 8 
5. 8 
5. 8 
5. 9; 
5. 9. 
5. 9. 
5. 9. 
5. 9 
6.0) 

6. 

6. 

6 
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Square 


Square Root 


10 


.0498756 


10.0995049 


10. 


10. 
10. 


1488916 


1980390 
2469508 
. 2956301 


.3440804 
. 3923048 
.4403065 


-4880885 
. 5356538 
. 5830052 


.6301458 
.6770783 
. 7238053 


. 7703296 
.8166538 
.8627805 


. 9087121 
. 9544512 
. 0000000 


.0453610 
.0905365 
. 1355287 


. 1803399 
. 2249722 
. 2694277 


.38137085 
.8578167 
.4017543 


.4455231 
.4891253 
. 5325626 


. 5758369 
.6189500 
. 6619038 


. 7046999 
. 7473401 
. 7898261 


.8321596 
8743422 
. 9163753 


. 9582607 
. 0000000 
-0415946 


.0830460 
. 1243557 
. 1655251 


. 2065556 
. 2474487 


Reciprocal 
00 


9900990 
9803922 
9708738 


9615385 
9523810 
9433962 


9345794 
9259259 
9174312 


9090909 
9009009 
8928571 


8849558 
8771930 
8695652 


8620690 
8547009 
8474576 


8403361 
8333333 
8264463 


8196721 
8130081 
8064516 


8000000 
7936508 
7874016 


7812500 
7751938 
7692308 


7633588 
7575758 
7518797 


7462687 
7407407 
7352941 


7299270 
7246377 
7194245 


7142857 
7092199 
7042254 


6993007 
6944444 
6896552 


6849315 
6802721 
6756757 


6711409 
6666667 


Square 


4 
4 
49 64 
5 


9 21 


A> Don 
bo 
ee 
nN 


8 96 


Lo oe we) 


bo bo bo 
on onin sl 


8 89 


9 00 


9 29 


ooo © 
or 
@ 
nse 


Square Root 


12. 
12. 
12. 


. 4096736 
.4498996 
. 4899960 


. 5299641 
.5698051 
. 6095202 


.6491106 
.6885775 
7279221 


. 7671453 
.8062485 
.8452326 


. 8840987 
. 9228480 
.9614814 


. 0000000 
.0384048 
.0766968 


. 1148770 
. 1529464 
. 1909060 


. 2287566 
. 2664992 
. 38041347 


.3416641 
. 3790882 
-4164079 


. 4536240 
.4907376 
. 5277493 


. 5646600 
.6014705 
.6381817 


.6747943 
. 7113092 
7477271 


. 7840488 
. 8202750 
.8564065 


8924440 
. 9283883 
. 9642400 


. 0000000 
.0356688 
.0712473 


. 1067360 
. 1421356 


Reciprocal 
-00 


2882057 
3288280 
3693169 


6622517 
6578947 
6535948 


6493506 
6451613 
6410256 


6369427 
6329114 
6289308 


6250000 
6211180 
6172840 


6134969 
6097561 
6060606 


6024096 
5988024 
5952381 


5917160 
5882353 
5847953 


5813953 
5780347 
5747126 


5714286 
5681818 
5649718 


5617978 
5586592 
5555556 


5524862 
5494505 
5464481 


5434783 
5405405 
5376344 


5347594 
5319149 
5291005 


5263158 
5235602 
5208333 


5181347 
5154639 
5128205 


5102041 
5076142 
5050505 


5025126 
5000000 
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Square 


PPE PEL PLP PPP P 
Oomr PPP CKWwrn 


OMI NID 


Be 
ho 
HS 


oR, PRL 


Crordr Croncn 


PR AAD AAI NNN aA aoa; aon 


Square Root 


. 1774469 


. 2126704 
. 2478068 


. 2828569 
.3178211 
.38527001 


. 3874946 
.4222051 
.4568323 


.4913767 
. 5258390 
. 5602198 


. 5945195 
. 6287388 
. 6628783 


. 6969385 
. 7309199 
. 7648231 


. 7986486 
8323970 
.8660687 


.8996644 
. 9331845 
. 9666295 


.0000000 
.0332964 
.0665192 


.0996689 
. 1327460 
. 1657509 


. 1986842 
. 2315462 
. 2643375 


. 2970585 
.38297097 
. 38622915 


.3948043 
.4272486 
.4596248 


- 4919334 
. 5241747 
- 5563492 


. 5884573 
. 6204994 
.6524758 


-6843871 
. 7162336 
. 7480157 


15.7797338 
15.8113883 


Reciprocal 
-00 


4975124 
4950495 
4926108 


4901961 
4878049 
4854369 


4830918 
4807692 
4784689 


4761905 
4739336 
4716981 


4694836 
4672897 
4651163 


4629630 
4608295 
4587156 


4566210 
4545455 
4524887 


4504505 
4484305 
4464286 


4444444 
4424779 
4405286 


4385965 
4366812 
4347826 


4329004 
4310345 
4291845 


4273504 
4255319 
4237288 


4219409 
4201681 
4184100 


4166667 
4149378 
4132231 


4115226 
4098361 
4081633 


4065041 
4048583 
4032258 


4016064 
4000000 


Square 


Square Root 


6 30 01 
6 35 04 
6 40 09 


iw) 
oo 
=) 


a eeahl em 
oO 
lor) 
_ 


9 00 


5 29 


on 
to 
nse 


00 89 
6 56 


7 96 
3 69 


ik) 
bo 
iw) 
or 


obs 
a 
is 


4 

52 64 
58 49 
4 36 


15.8429795 
15.8745079 
15. 9059737 


15. 9373775 
15. 9687194 
16 .0000000 


16.0312195 
160623784 
160934769 


16.1245155 
16. 1554944 
16.1864141 


16. 2172747 
16. 2480768 
16.2788206 


16.3095064 
16.3401346 
16.3707055 


16.4012195 
16. 4316767 
16 .4620776 


16 4924225 
16.5227116 
16 .5529454 


165831240 
16.6132477 
16.6433170 


16.6733320 
16.7032931 
16.7332005 


16.7630546 
16.7928556 
16.8226038 


16 ..8522995 
16.8819430 
16.9115345 


16. 9410743 
16.9705627 
17.0000000 


17 0293864 
17 .0587221 
17.0880075 


17.1172428 
17.1464282 
17.1755640 


17.2046505 
17 . 2336879 
17. 2626765 


17.2916165 
17.3205081 


3984064 


Reciprocal 
-00 


3968254 
38952569 


3937008 
3921569 
3906250 


3891051 
3875969 
3861004 


3846154 
3831418 
3816794 


3802281 
3787879 
3773585 


3759398 
3745318 
3731343 


3717472 
3703704 
3690037 


3676471 
3663004 
3649635 


3636364 
3623188 
3610108 


3597122 
3584229 
3571429 


3558719 
3546099 
3533569 


3521127 
3508772 
3496503 


3484321 
3472222 
3460208 


3448276 
3436426 
3424658 


3412969 
3401361 
3589831 


3378378 
3367003 
3355705 | 


3344482 
3333333 
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eo 
Oo 
Ww bo 
Go 


© OOD OOO OO 
SI NQO apA oo 
Oo wie Kop 

> PNO ODP 

SO REO Sho 


10 11 24 


10 17 61 
10 24 00 
10 30 41 


10 36 84 
10 43 29 
10 49 76 


10 56 25 
10 62 76 
10 69 29 


10 75 84 
10 82 41 
10 89 00 


10 95 61 
11 02 24 
11 08 89 


11 15 56 
11 22 25 
11 28 96 


11 35 69 
11 42 44 
11 49 21 


11 56 00 
11 62 81 
11 69 64 


1176 49 
11 83 36 
11 90 25 


11 97 16 
12 04 09 
121104 


12 18 01 
12 25 00 


Ls, 


ule 
17 


Lg, 
17 


fe 


.3493516 


.3781472 
. 4068952 


.4355958 
.4642492 
-4928557 


.5214155 
. 5499288 
.5783958 


. 6068169 
.6351921 
. 6635217 


. 6918060 
.7200451 
. 7482393 


7763888 
.8044938 
8325545 


.8605711 
. 8885438 
9164729 


9443584 
. 9722008 
. 0000000 


0277564 
.0554701 
.0831413 


. 1107703 
. 1383571 
. 1659021 


. 1934054 
. 2208672 
. 2482876 


. 2756669 
. 3030052 
. 38303028 


.38575598 
.38847763 
.4119526 


.4390889 
.4661853 
.4932420 


. 5202592 
. 5472370 
.5741756 


.6010752 
. 6279360 
.6547581 


. 6815417 
. 7082869 


Reciprocal 
00 


3322259 
3311258 
3300330 


3289474 
3278689 
3267974 


3257329 
3246753 
3236246 


3225806 
3215434 
3205128 


3194888 
3184713 
3174603 


3164557 
3154574 
3144654 


3134796 
3125000 
3115265 


3105590 
3095975 
3086420 


3076923 
3067485 
3058104 


3048780 
3039514 
3030303 


3021148 
3012048 
3003003 


2994012 
2985075 
2976190 


2967359 
2958580 
2949853 


2941176 
2932551 
2923977 


2915452 
2906977 
2898551 


2890173 
2881844 
2873563 


2865330 
2857143 


Square 


12 32 01 


12 39 04 
12 46 09 


12 53 16 
12 60 25 
12 67 36 


12 74 49 
12 81 64 
12 88 81 


12 96 00 
13 03 21 
13 10 44 


13 17 69 
13 24 96 
13 32 25 


13 39 56 
13 46 89 
13 54 24 


13 61 61 
13 69 00 
13 76 41 


13 83 84 
13 91 29 
13 98 76 


14 06 25 
14 13 76 
14 21 29 


14 28 84 
14 36 41 
14 44 00 


14 51 61 
14 59 24 
14 66 89 


14 74 56 
14 82 25 
14 89 96 


14 97 69 
15 05 44 


15 13 21 


15 21 00 
15 28 81 
15 36 64 


15 44 49 
15 52 36 
15 60 25 


15 68 16 
15 76 09 
15 84 04 


15 92 01 
16 00 00 


Square Root 


18 .7349940 


18.7616630 
18 .7882942 


18.8148877 
18 .8414437 
18 .8679623 


18 .8944436 
18 .9208879 
18. 9472953 


18. 9736660 
19.0000000 
19 .0262976 


19.0525589 
19.0787840 
19. 1049732 


19.1311265 
19.1572441 
19. 1833261 


19. 2093727 
19. 2353841 
19. 2613603 


19. 2873015 
19.3132079 
19.3390796 


19.3649167 
19.3907194 
19.4164878 


194422221 
19. 4679223 
19.4935887 


19. 5192213 
19. 5448203 
19. 5703858 


19.5959179 
19.6214169 
19. 6468827 


19.6723156 
19.6977156 
19.7230829 


19.7484177 
19.7737199 
19.7989899 


19 .8242276 
198494332 
19.8746069 


19.8997487 
19. 9248588 
19. 9499373 


19.9749844 
20.0000000 


2849003 


137 


Reciprecal 
-00 


2840909 
2832861 


2824859 
2816901 
2808989 


2801120 
2798296 
2785515 


2777778 
2770083 
2762431 


2754821 
2747253 
2739726 


2732240 
2724796 
2717391 


2710027 
2702703 
2695418 


2688172 
2680965 
2673797 


2666667 
2659574 
2652520 


2645503 
2638522 
2631579 


2624672 
2617801 
2610966 


2604167 
2597403 
2590674 


2583979 
2577320 
2570694 


2564103 
2557545 
2551020 


2544529 
2538071 
2531646 


2525253 
2518892 
2512563 


2506266 
2500000 
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Square 


16 08 01 


16 16 04 
16 24 09 


16 32 16 
16 40 25 
16 48 36 


16 56 49 
16 64 64 
16 72 81 


16 81 00 
16 89 21 
16 97 44 


17 05 69 
17 13 96 
17 22 25 


17 30 56 
17 38 89 
17 47 24 


17 55 61 
17 64 00 
17 72 41 


17 80 84 
17 89 29 
17 97.76 


18 06 25 
18 14 76 
18 23 29 


18 31 84 
18 40 41 
18 49 00 


18 57 61 
18 66 24 
18 74 89 


18 83 56 
18 92 25 
19 00 96 


19 09 69 
19 18 44 
19 27 21 


19 36 00 
19 44 81 
19 53 64 


19 62 49 
19 71 36 
19 80 25 


19 89 16 
19 98 09 
20 07 04 


20 16 O1 
20 25 00 


Square Root 


.0249844 


.0499377 
.0748599 


.0997512 
. 1246118 
. 1494417 


. 1742410 
. 1990099 
. 2237484 


. 2484567 
. 2731349 
. 2977831 


.3224014 
. 38469899 
.3715488 


. 38960781 
.4205779 
.4450483 


-4694895 
. 4939015 
. 5182845 


. 5426386 
. 5669638 
. 5912603 


.6155281 
.6397674 
. 6639783 


. 6881609 
. 7123152 
. 7364414 


. 7605395 
. 7846097 
. 8086520 


.8326667 
. 8566536 
. 8806130 


. 9045450 
. 9284495 
. 9523268 


.9761770 
.0000000 
.0237960 


0475652 
.07138075 
.0950231 


. 1187121 
. 1423745 
. 1660105 


. 1896201 
. 2132034 


Reciprocal 
00 


2493766 


2487562 
2481390 


2475248 
2469136 
2463054 


2457002 
2450980 
2444988 


2439024 
2433090 
2427184 


2421308 
2415459 
2409639 


2403846 
2398082 
2392344 


2386635 
2380952 
2375297 


2369668 
2364066 
2358491 


2352941 
2347418 
2341920 


2336449 
2331002 
2325581 


2320186 
2314815 
2309469 


2304147 
2298851 
2293578 


2288330 
2283105 
2277904 


2272727 
2267574 
2262443 


2257336 
2252252 
2247191 


2242152 
2237136 
2232143 


2227171 
2222222 


Square 


20 34 01 


20 43 04 
20 52 09 


20 61 16 
20 70 25 
20 79 36 


20 88 49 
20.97 64 
21 06 81 


211600 
21 25 21 
21 34 44 


21 43 69 
21 52 96 
21 62 25 


21 71 56 
21 80 89 
21 90 24 


21 99 61 
22 09 00 
22 18 41 


22 27 84 
22 37 29 
22 46 76 


22 56 25 
22 65 76 
22 75 29 


22 84 84 
22 94 41 
23 04 00 


23 13 61 
23 23 24 
23 32 89 


23 42 56 
23 52 25 
23 61 96 


23 71 69 
23 81 44 
23 91 21 


24 01 00 
24 10 81 
24 20 64 


24 30 49 
24 40 36 
24 50 25 


24 60 16 
24 70 09 
24 80 04 


24 90 01 
25 00 00 


Square Root 


22 


22. 
22. 


22. 
22. 


. 2367606 
. 2602916 
. 2837967 


.8072758 
.3307290 
.38541565 


.8775583 
. 4009346 
. 4242853 


.4476106 
.4709106 
.4941853 


.5174348 
. 5406592 
. 5638587 


. 5870331 
.6101828 
. 6333077 


. 6564078 
. 6794834 
. 7025344 


.7255610 
. 7485632 
.7715411 


. 7944947 
.8174242 
.8403297 


.8632111 
. 8860686 
. 9089023 


. 9317122 
. 9544984 
. 9772610 


. 0000000 
.0227155 
.0454077 
.0680765 
.0907220 
.1133444 


.1359436 
. 1585198 
. 1810730 


. 2036033 
. 2261108 
. 2485955 


2710575 


2934968 
3159136 


3383079 
3606798 


Reciprocal 
-00 


2217295 


2212389 
2207506 


2202643 
2197802 
2192982 


2188184 
2183406 
2178649 


2173913 
2169197 
2164502 


2159827 
2155172 
2150538 


2145923 
2141328 
2136752 


2132196 
2127660 
2123142 


2118644 
2114165 
2109705 


2105263 
2100840 
2096436 


2092050 
2087683 
2083333 


2079002 
2074689 
2070393 


2066116 
2061856 
2057613 


2053388 
2049180 
2044990 


2040816 
2036660 
2032520 


2028398 
2024291 
2020202 


2016129 
2012072 
2008032 


2004008 
2000000 


a 
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Square 


Square Root 


25 10 O1 
25 20 04 
25 30 09 


25 40 16 
25 50 25 
25 60 36 


25 70 49 
25 80 64 
25 90 81 


26 01 00 
26 11 21 
26 21 44 


26 31 69 
26 41 96 
26 52 25 


26 62 56 
26 72 89 
26 83 24 


26 93 61 
27 04 00 
27 14 41 


27 24 84 
27 35 29 
27 45 76 


27 56 25 
27 66 76 
27 77 29 


27 87 84 
27 98 41 
28 09 00 


28 19 61 
28 30 24 
28 40 89 


28 51 56 
28 62 25 
28 72 96 


28 83 69 
28 94 44 
29 05 21 


29 16 00 
29 26 81 
29 37 64 


29 48 49 
29 59 36 
29 70 25 


29 81 16 
29 92 09 
30 03 04 


30 14 01 
30 25 00 


22 
22 
22 


22 
22 
22 


22 
22 
22 


22 
22 
22 


22 
22 
22 


22 
22 
22 


22 


. 3830293 
4053565 
.4276615 


.4499443 
.4722051 
.4944438 


.5166605 
. 5888553 
. 9610283 


.5831796 
. 6053091 
. 6274170 


.6495033 
.6715681 
.6936114 


. 7156334 
. 7376340 
. 7596134 


.7815715 
8035085 
8254244 


8473193 
.8691933 
.8910463 


. 9128785 
. 9346899 
. 9564806 


. 9782506 
.0000000 
.0217289 


0434372 
.0651252 
.0867928 


. 1084400 
. 1300670 
. 1516738 


1732605 
. 1948270 
. 2163735 


3. 2379001 


. 2594067 
. 2808935 


. 3023604 


. 3238076 


.3452351 
. 3666429 


. 3880311 
. 4093998 


.4307490 


4520788 


a Py No. Square 

1996008 551 | 30 36 01 
1992032 552 | 30 47 04 
1988072 553 | 30 58 09 
1984127 554 | 30 69 16 
1980198 555 | 30 80 25 
1976285 556 | 30 91 36 
1972387 557 | 31 02 49 
1968504 558 | 3113 64 
1964637 559 | 31 24 81 
1960784 560 | 31 36 00 
1956947 561 | 31 47 21 
1953125 562 | 31 58 44 
1949318 563 | 31 69 69 
1945525 564 | 31 80 96 
1941748 565 | 31 92 25 
1937984 566 | 32 03 56 
1934236 567 | 32 14 89 
1930502 568 | 32 26 24 
1926782 569 | 32 37 61 
1923077 570 | 32 49 00 
1919386 571 | 32 60 41 
1915709 572 | 32 71 84 
1912046 573 | 32 83 29 
1908397 574 | 32 9476 
1904762 575 | 33 06 25 
1901141 576 | 33 17 76 
1897533 577 | 33 29 29 
1893939 578 | 33 40 84 
1890359 579 | 33 52 41 
1886792 580 33 64 00 
1883239 581 | 33 75 61 
1879699 582 | 33 87 24 
1876173: 583 | 33 98 89 
1872659 | 584 | 34 10 56 
1869159 585 | 34 22 25 
1865672 586 | 34 33 96 
1862197 587 | 34 45 69 
1858736 588 | 34 57 44 
1855288 589 | 34 69 21 
1851852 590 | 34 81 00 
1848429 591 | 34 92 81 
1845018 592 | 35 04 64 
1841621 593 | 35 16 49 
1838235 594 | 35 28 36 
1834862 595 | 35 40 25 
1831502 596 | 35 52 16 
1828154 597 | 35 64 09 
1824818 598 | 35 76 04 
1821494 599 | 35 88 01 


1818182 


36 00 00 


Square Root 


Reciprocal 
-00 


24. 
24. 


.4733892 
.4946802 
.5159520 


. 5372046 
. 5584380 
. 5796522 


. 6008474 
. 6220236 
. 6431808 


. 6643191 
. 6854386 
. 7065392 


.7276210 
. 7486842 
. 7697286 


.7907545 
.8117618 
.8327506 


. 8537209 
.8746728 
8956063 


.9165215 
. 9374184 
. 9582971 


. 9791576 
- 0000000 
.0208243 


.0416306 
. 0624188 
.0831891 


. 1039416 
. 1246762 
. 1453929 


. 1660919 
. 1867732 
. 2074369 


2487113 
2693222 


24 2899156 


24. 
.3310501 


.38515913 
.8721152 
. 3926218 


.4131112 
4335834 
-4540385 


.4744765 
4948974 


3104916 


1814882 
1811594 
1808318 


1805054 
1801802 | 
1798561 | 


1795332 
1792115 
1788909 


1785714 
1782531 
1779359 


1776199 
1773050 
1769912 


1766784 
1763668 
1760563 


1757469 
1754386 
1751313 


1748252 
1745201 
1742160 


1739130 
1736111 
1733102 


1730104 
1727116 
1724138 


1721170 
1718213 
1715266 


1712329 
1709402 
1706485 


1703578 
1700680 
1697793 


1694915 
1692047 
1689189 


1686341 
1683502 
1680672 


1677852 
1675042 
1672241 


1669449 
1666667 
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No. 


601 
602 
603 
1 604 
605 
606 


607 
608 
609 


610 
611 
612 


613 
614 
615 


616 
617 
618 


619 
620 
621 


622 
623 
624 


625 
626 
627 


628 
629 
630 


631 
632 
633 


634 
635 
636 


637 
638 
639 


640 
641 
642 


643 
644 
645 


646 
647 
648 


649 
650 


EXERCISES 


Square 


36 12 01 


36 24 04 
36 36 09 


36 48 16 
36 60 25 
36 72 36 


36 84 49 
36 96 64 
37 08 81 


37 21 00 
37 33 21 
37 45 44 


37 57 69 
37 69 96 
37 82 25 


37 94 56 
38 06 89 
38 19 24 


38 31 61 
38 44 00 
38 56 41 


38 68 84 
38 81 29 
38 93 76 


39 06 25 
39 18 76 
39 31 29 


39 43 84 
39 56 41 
39 69 00 


39 81 61 
39 94 24 
40 06 89 


40 19 56 
40 32 25 
40 44 96 


40 57 69 
40 70 44 
40 83 21 


40 96 00 
41 08 81 
41 21 64 


41 34 49 
41 47 36 
41 60 25 


41 73 16 
41 86 09 
41 99 04 


42 12 01 
42 25 00 


Square Root 


IN STATISTICAL METHODS 


Reciprocal 
-00 


245153013 
24. 5356883 
24. 5560583 


24.5764115 
24. 5967478 
24.6170673 


24. 6373700 
24. 6576560 
24.6779254 


24.6981781 
24.7184142 
24.7386338 


24. 7588368 
24.7790234 
24 .7991935 


24.8193473 
24 8394847 
24.8596058 


248797106 
24 8997992 
24.9198716 


24. 9399278 
24. 9599679 
24. 9799920 


25 .0000000 
25.0199920 
25.0399681 


25 0599282 
25 .0798724 
25 0998008 


25.1197134 
25. 1396102 
25. 1594913 


25.1793566 
25. 1992063 
25. 2190404 


25. 2388589 
25. 2586619 
25. 2784493 


25. 2982213 
25 .3179778 
25 .3377189 


25 .3574447 
25.3771551 
25 .3968502 


25. 4165301 
25. 4361947 
25. 4558441 


254754784 
25 .4950976 


1663894 
1661130 
1658375 


1655629 
1652893 
1650165 


1647446 
1644737 
1642036 


1639344 
1636661 
1633987 


1631321 
1628664 
1626016 


1623377 
1620746 
1618123 


1615509 
1612903 
1610306 


1607717 
1605136 
1602564 


1600000 
1597444 
1594896 


1592357 
1589825 
1587302 


1584786 
1582278 
1579779 


1577287 
1574803 
1572327 


1569859 
1567398 
1564945 


1562500 
1560062 
1557632 


1555210 
1552795 
1550388 


1547988 
1545595 
1543210 


1540832 
1538462 


Square 


42 38 01 


42 51 04 
42 64 09 


42 77 16 
42 90 25 
43 03 36 


43 16 49 
43 29 64 
43 42 81 


43 56 00 
43 69 21 
43 82 44 


43 95 69 
44 08 96 
44 22 25 


44 35 56 
44 48 89 
44 62 24 


44 75 61 
44 89 00 
45 02 41 


45 15 84 
45 29 29 
45 42 76 


45 56 25 
45 69 76 
45 83 29 


45 96 84 
46 10 41 
46 24 00 


46 37 61 
46 51 24 
46 64 89 


46 78 56 
46 92 25 
47 05 96 


47 19 69 
47 33 44 
47 47 21 


47 61 00 
47 74 81 
47 88 64 


48 02 49 
48 16 36 
48 30 25 


48 44 16 
48 58 09 
48 72 04 


48 86 01 
49 00 00 


Square Root 


25.5147016 


25 . 5342907 
25. 5538647 


25 5734237 
25. 5929678 
25. 6124969 


25 .6320112 
25.6515107 
25 .6709953 


25 6904652 
25.7099203 
25 .7293607 


25. 7487864 
25.7681975 
25 . 7875939 


25. 8069758 
25 8263431 
25 .8456960 


25. 8650343 
25 8843582 
25 . 9036677 


25 . 9229628 
25 . 9422435 
25. 9615100 


25. 9807621 
26 .0000000 
26 0192237 


26 0384331 
26 .0576284 
26 .0768096 


26 .0959767 
26.1151297 
26. 1342687 


26 . 1533937 
26 .1725047 
26.1916017 


26. 2106848 
26. 2297541 
26 . 2488095 


26. 2678511 
26 . 2868789 
26. 3058929 


26 3248932 
26 .3438797 
26 . 3628527 


263818119 
26. 4007576 
26. 4196896 


26. 4386081 
26.4575131 


Reciprocal 
.00 


1536098 
1533742 
1531394 


1529052 
1526718 
1524390 


1522070 
1519757 
1517451 


1515152 
1512859 
1510574 


1508296 
1506024 
1503759 


1501502 
1499250 
1497006 


1494768 
1492537 
1490313 


1488095 
1485884 
1483680 


1481481 
1479290 
1477105 


1474926 
1472754 
1470588 


1468429 
1466276 
1464129 


1461988 
1459854 
1457726 


1455604 
1453488 
1451379 


1449275 
1447178 
1445087 


1443001 
1440922 
1438849 


1436782 
1434720 
1432665 


1430615 
1428571 
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Square 


49 1401 
49 28 04 
49 42 09 


49 56 16 
49 70 25 
49 84 36 


49 98 49 
50 12 64 
50 26 81 


50 41 00 
50 55 21 
50 69 44 


50 83 69 
50 97 96 
51 12 25 


51 26 56 
51 40 89 
51 55 24 


51 69 61 
51 84 00 
51 98 41 


52 12 84 
52 27 29 
52 41 76 


52 56 25 
52 70 76 
52 85 29 


52 99 84 
53 14 41 
53 29 00 


53 43 61 
53 58 24 
53 72 89 


53 87 56 
54 02 25 
54 16 96 


54 31 69 
54 46 44 
54 61 21 


54 76 00 
54 90 81 
55 05 64 


55 20 49 
55 35 36 
55 50 25 


55 65 16 
55 80 09 
55 95 04 


56 10 01 
56 25 00 


Square Root 


26. 4764046 
26 . 4952826 
26.5141472 


26 . 5329983 
26.5518361 
26. 5706605 


26. 5894716 
26 . 6082694 
26 6270539 


26 . 6458252 
26 6645833 
26. 6833281 


26 . 7020598 
26 .7207784 
26 7394839 


26 .7581763 
26 7768557 
26 .7955220 


26.8141754 
26 .8328157 
26 .8514432 


26 8700577 
26 .8886593 
26.9072481 


26 . 9258240 
26 . 9443872 
26 . 9629375 


26 .9814751 
27 .0000000 
27 .0185122 


27 .0370117 
27 .0554985 
27 .0739727 


27 .0924344 
27 . 1108834 
27 ..1293199 


27 . 1477439 
27 .1661554 
27 1845544 


27 2029410 
27 . 2213152 
27 . 2396769 


27 . 2580263 
27 . 2763634 
27 . 2946881 


27 .3130006 


27 .3313007_ 


27 .3495887 


27 .3678644 
27 .3861279 


Reciprocal 
00 


1426534 
1424501 
1422475 


1420455 
1418440 
1416431 


1414427 
1412429 
1410437 


1408451 
1406470 
1404494 


1402525 
1400560 
1398601 


1396648 
1394700 
1392758 


1390821 
1388889 
1386963 


1385042 
1383126 
1381215 


1379310 
1377410 
1375516 


1373626 
1371742 
1369863 


1367989 
1366120 
1364256 


1362398 
1360544 
1358696 


1356852 
1355014 
1353180 


1351351 
1349528 
1347709 


1345895 
1344086 
1342282 


1340483 
1338688 
1336898 


1335113 
1333333 


No. Square 


56 40 O1 
56 55 04 
56 70 09 


56 85 16 
57 00 25 
57 15 36 


57 30 49 
57 45 64 
57 60 81 


57 76 00 
57 91 21 
58 06 44 


58 21 69 
58 36 96 
58 52 25 


58 67 56 
58 82 89 
58 98 24 


59 13 61 
59 29 00 
59 44 41 


59 59 84 
59 75 29 
59 90 76 


60 06 25 
60 21 06 
60 37 29 


60 52 84 
60 68 41 
60 84 00 


60 99 61 
61 15 24 
61 30 89 


61 46 56 
61 62 25 
61 77 96 


61 93 69 
62 09 44 
62 25 21 


62 41 00 
62 56 81 
62 72 64 


62 88 49 
63 04 36 
63 20 25 


63 36 16 
63 52 09 
63 68 04 


63 84 01 
64 00 00 


Square Root 


27 4043792 
27 .4226184 
27 .4408455 


27 .4590604 
27 .4772633 
27 .4954542 


27 . 5136330 
27 .5317998 
27 .5499546 


27 .5680975 
27 .5862284 
27 6043475 


27 .6224546 
27 .6405499 
27 .6586334 


27 .6767050 
27 .6947648 
27.7128129 


27 .7308492 
27 . 7488739 
27. 7668868 


27 .7848880 
27 .8028775 
27 .8208555 


27 .8388218 
27 .8567766 
27 .8747197 


27 .8926514 
27.9105715 
27 . 9284801 


27 .9463772 
27 . 9642629 
27 .9821372 


28 .0000000 
28 .0178515 
28 .0356915 


28 .0535203 
28 .0713377 
28 .0891438 


28. 1069386 
28 . 1247222 
28. 1424946 


28. 1602557 
28. 1780056 
28 .1957444 


28. 2134720 
28 . 2311884 
28 . 2488938 


28 . 2665881 
28 . 2842712 


Reciprocal 
-00 


1331558 
1329787 
1328021 


1326260 
1324503 
1322751 


1321004 
1319261 
1317523 


1315789 
1314060 
1312336 


1310616 
1308901 
1307190 


1305483 
1303781 
1302083 


1300390 
1298701 
1297017 


1295337 
1293661 
1291990 


1290323 
1288660 
1287001 


1285347 
1283697 
1282051 


1280410 
1278772 
1277139 


1275510 
1273885 
1272265 


1270648 
1269036 
1267427 


1265823 
1264223 
1262626 


1261034 
1259446 
1257862 


1256281 
1254705 
1253133 


1251564 
1250000 
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Square 


64 16 01 


64 32 04 
64 48 09 


64 64 16 
64 80 25 
64 96 36 


65 12 49 
65 28 64 
65 44 81 


65 61 00 
65 77 21 
65 93 44 


66 09 69 
66 25 96 
66 42 25 


66 58 56 
66 74 89 
66 91 24 


67 07 61 
67 24 00 
67 40 41 


67 56 84 
67 73 29 
67 89 76 


68 06 25 
68 22 76 
68 39 29 


68 55 84 
68 72 41 
68 89 00 
69 05 61 


69 22 24 
69 38 89 


69 55 56 
69 72 25 
69 88 96 


70 05 69 


J 
oO 
oo 
© 
bo 
— 


72 08 O1 
72 25 00 


Square Root 


28 3019434 


28 .3196045 
28 . 3372546 


.38548938 
.3725219 
-3901391 


.4077454 
4253408 
4429253 


. 4604989 
-4780617 
.4956137 


. 5131549 
. 5306852 
. 5482048 


. 5657137 
. 9832119 
- 6006993 


28 
28 
28 
28 
28 
28 
28 
28 .6181760 
28 . 6356421 
28 . 6530976 
28 6705424 
28 6879766 
28 . 7054002 
28 
28 
28 
28 
28 


. 7228132 
. 7402157 
. 7576077 


. 7749891 
.7923601 
-8097206 


-8270706 
-8444102 
28.8617394 


-8790582 
.8963666 
-9136646 


. 9309523 
. 9482297 
- 9654967 


. 9827535 
.0000000 
.0172363 


.0344623 
.0516781 
.0688837 


.0860791 
. 1032644 
. 1204396 


. 1376046 
-1547595 


Reciprocal 
-00 


1248439 


1246883 
1245330 


1243781 
1242236 
1240695 


1239157 
1237624 
1236094 


1234568 
1233046 
1231527 


1230012 
1228501 
1226994 


1225490 
1223990 
1222494 


1221001 
1219512 
1218027 


1216545 
1215067 
1213592 


1212121 
1210654 
1209190 


1207729 
1206273 
1204819 


1203369 
1201923 
1200480 


1199041 
1197605 
1196172 


1194743 
1193317 
1191895 


1190476 
1189061 
1187648 


1186240 
1184834 
1183432 


1182033 


' 1180638 


1179245 


1177856 
1176471 


72 42 01 


72 59 04 
72 76 09 


72 93 16 
73 10 25 
73 27 36 


73 44 49 
73 61 64 
73 78 81 


73 96 00 
74 13 21 
74 30 44 


74 47 69 
74 64 96 
74 82 25 


74 99 56 
75 16 89 
75 34 24 


75 51 61 
75 69 00 
75 86 41 


76 03 84 
76 21 29 
76 38 76 


76 56 25 
76 73 76 
76 91 29 


77 08 84 
77 26 41 
77 44 00 


77 61 61 
77 79 24 
77 96 89 


78 14 56 
78 32 25 
78 49 96 


78 67 69 
78 85 44 
79 03 21 


79 21 00 
79 38 81 
79 56 64 


79 74 49 
79 92 36 
80 10 25 


80 28 16 
80 46 09 
80 64 04 


80 82 01 
81 00 00 


Square Square Root 


29.1719043 


29. 1890390 
29. 2061637 


29 . 2232784 
29. 2403830 
29. 2574777 


29. 2745623 
29. 2916370 
29. 3087018 


29 .3257566 
29.3428015 
293598365 


29 .3768616 
29. 3938769 
29. 4108823 


29. 4278779 
29. 4448637 
29. 4618397 


29. 4788059 
29. 4957624 
29.5127091 


295296461 
29. 5465734 
29. 5634910 


29. 5803989 
29. 5972972 
29.6141858 


29. 6310648 
29. 6479342 
29 6647939 


29. 6816442 
29. 6984848 
29.7153159 


29. 7321375 
29. 7489496 
29 .7657521 


29. 7825452 
297993289 
29. 8161030 


29 8328678 
29. 8496231 
29. 8663690 


29. 8831056 
29 8998328 
29. 9165506 


29. 9332591 
29 . 9499583 
29. 9666481 


29 . 9833287 
30.0000000 


Reciprocal 
.00 


1175088 
1173709 
1172333 


1170960 
1169591 
1168224 


1166861 
1165501 
1164144 


1162791 
1161440 
1160093 


1158749 
1157407 
1156069 


1154734 
1153403 
1152074 


1150748 
1149425 
1148106 


1146789 
1145475 
1144165 


1142857 
1141553 
1140251 


1138952 
1137656 
1136364 


1135074 
1133787 
1132503 


1131222 
1129944 
1128668 


1127396 
1126126 
1124859 


1123596 
1122334 
1121076 


1119821 
1118568 
1117318 


1116071 
1114827 
1113586 


1112347 
1111111 
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Square 


81 18 01 


81 36 04 
81 54 09 


81 72 16 
81 90 25 
82 08 36 


82 26 49 
82 44 64 
82 62 81 


82 81 00 
82 99 21 
83 17 44 


83 35 69 
83 53 96 
83 72 25 


83 90 56 
84 08 89 
84 27 24 


84 45 61 
84 64 00 
84 82 41 


85 00 84 
85 19 29 
85 37 76 


85 56 25 
85 74 76 
85 93 29 


86 11 84 
86 30 41 
86 49 00 


86 67 61 
86 86 24 
87 04 89 


87 23 56 
87 42 25 
87 60 96 


87 79 69 
87 98 44 
88 17 21 


88 36 00 
88 54 81 
88 73 64 


88 92 49 
89 11 36 
89 30 25 


89 49 16 
89 68 09 
89 87 04 


90 06 01 
90 25 00 


Square Root 


30.0166620 


30.0333148 
30.0499584 


30.0665928 
30.0832179 
.0998339 


. 1164407 
. 13830383 
. 1496269 


. 1662063 
. 1827765 
. 1993377 


. 2158899 
2324329 
. 2489669 


. 2654919 
. 2820079 
. 2985148 


30.3150128 
30.3315018 
30.3479818 


30 .3644529 
30.3809151 
30.3973683 


30.4138127 
30.4302481 
30. 4466747 


30 .4630924 
30.4795013 
30.4959014 


30.5122926 
30. 5286750 
30. 5450487 


30.5614136 
30.5777697 
30.5941171 


30.6104557 
30.6267857 
30. 6431069 


30.6594194 
30.6757233 
30.6920185 


30.7083051 
30.7245830 
30. 7408523 


30.7571130 
30.7733651 
30.7896086 


30. 8058436 
30.8220700 


Reciprocal 
.00 


1109878 


1108647 
1107420 


1106195 
1104972 
1103753 


1102536 
1101322 
1100110 


1098901 
1097695 
1096491 


1095290 
1094092 
1092896 


1091703 
1090513 
1089325 


1088139 
1086957 
1085776 


1084599 
1083424 
1082251 


1081081 
1079914 
1078749 


1077586 
1076426 
1075269 


1074114 
1072961 
1071811 


1070664 
1069519 
1068376 


1067236 
1066098 
1064963 


1063830 
1062699 
1061571 


1060445 
1059322 
1058201 


1057082 
1055966 
1054852 


1053741 
1052632 


Square 


90 44 O1 


90 63 04 
90 82 09 


91 01 16 
91 20 25 
91 39 36 


91 58 49 
91 77 64 
91 96 81 


92 16 00 
92 35 21 
92 54 44 


92 73 69 
92 92 96 
93 12 25 


93 31 56 
93 50 89 
93 70 24 


93 89 61 
94 09 00 
94 28 41 


94 47 84 
94 67 29 
94 86 76 


95 06 25 
95 25 76 
95 45 29 


95 64 84 
95 84 41 
96 04 00 


96 23 61 
96 43 24 
96 62 89 


96 82 56 
97 02 25 
97 21 96 


97 41 69 
97 61 44 
97 81 21 


98 01 00 
98 20 81 
98 40 64 


98 60 49 
98 80 36 
99 00 25 


99 20 16 
99 40 09 
99 60 04 


99 80 01 


Square Root 


30. 8382879 


. 8544972 
.8706981 


. 8868904 
. 9030743 
. 9192497 


. 9354166 
.9515751 
. 9677251 


. 9838668 
.0000000 
.0161248 


.0322413 
0483494 
.0644491 


.0805405 
.0966236 
. 1126984 


. 1287648 
. 1448230 
. 1608729 


.1769145 
. 1929479 
. 2089731 


. 2249900 
. 2409987 
. 2569992 


. 2729915 
. 2889757 
.3049517 


.3209195 
.3368792 
.38528308 


.3687743 
. 3847097 
-4006369 


.4165561 
.4324673 
.4483704 


.4642654 
.4801525 
.4960315 


. 5119025 
. 5277655 
. 5436206 


5594677 
. 5753068 
.5911380 


. 6069613 
. 6227766 


Reciprocal 
-00 


1051525 


1050420 
1049318 


1048218 
1047120 
1046025 


1044932 
1043841 
1042753 


1041667 
1040583 
1039501 


1038422 
1037344 
1036269 


1035197 
1034126 
1033058 


1031992 
1030928 
1029866 


1028807 
1027749 
1026694 


1025641 
1024590 
1023541 


1022495 
1021450 
1020408 


1019368 
1018330 
1017294 


1016260 
1015228 
1014199 


1013171 
1012146 
1011122 


1010101 
1009082 
1008065 


1007049 
1006036 
1005025 


1004016 
1003009 
1002004 


1001001 
1000000 


“144 EXERCISES IN STATISTICAL METHODS 


APPENDIX I 


“COMMON LOGARITHMS OF NUMBERS FROM 1 TO 10,000 
A Srx-Piacre TasLe with ProporTIONAL Parts To Arp IN INTERPOLATION 


Note. — For the logarithm of a number under 100 look up the mantissa of the number X 100 and add 2 
the pro per characteristic. The mantissa is the same whether the number in question be, say, 17, 170, or 
1700. ascertain the logarithm of 17, then, determine the mantissa of 1700, which is .230449, and pre- 
fix the characteristic 1, giving the logarithm of 17 as 1.230449. 


oReprinted from The Mathematics of Finance, by H. W. Kuhn and C. C. Morris. Houghton Miffin _ 
jompany. 


LOGARITHMS 145 

100-115 
PRoportionaL Parts | Prororrionat Parts | Proportional Parts | PRoporTIONAL Parts 
434 433 432 428 427 426 425 | 424 | 423 
1| 43.4) 48.3] 43.2/1 1| 42.8] 42.7| 426]1| 42.5] 42.4] 42.3 
2!) 86.8] 86.6] 86.4/)2 2| 85.6| 85.4] 85.2]2] 85.0] 84.8] 84.6 
3 | 130.2 | 129.9 | 129.6 | 3 3 | 128.4 | 128.1 | 127.8 | 8 | 127.5 | 127.2 | 126.9 
4| 173.6 | 173.2] 172.8) 4 4| 171.2 | 170.8 | 170.4 | 4| 170.0 | 169.6 | 169.2 
6 | 217.0 | 216.5 | 216.0| 5 5 | 214.0 | 213.5 | 213.0 | 5 | 212.5 | 212.0 | 211.5 
6 | 260.4 | 259.8 | 259.2 | 6 6 | 256.8 | 256.2 | 255.6 | 6 | 255.0 | 254.4 | 253.8 
7 | 303.8 | 303.1 | 302.4) 7 7 | 299.6 | 298.9 | 298.2 | 7 | 297.5 | 296.8 | 296.1 
8 | 347.2 | 346.4 | 345.6 | 8 8 | 342.4 | 341.6 | 340.8 | 8 | 340.0 | 339.2 | 338.4 
9 | 390.6 | 389.7 | 388.8] 9 9 | 385.2 | 384.3 | 383.4 | 9 | 382.5 | 381.6 | 380.7 
422 | 421 | 420 416 | 415 | 414 413 | 412 | 411 
1] 42.2} 42.1] 42.0] 1 1] 41.6] 41.5|] 41.4]1] 41.3} 41.2] 41.1 
2| 84.4] 84.2] 84.0/)2 2'| 83.2] 83.0] 82.8]/2] 82.6] 82.4] 82.2 
3 | 126.6 | 126.3 | 126.0] 3 83 | 124.8 | 124.5 | 124.2 | 3 | 123.9 | 123.6 | 123.3 
4/ 168.8 | 168.4 | 168.0] 4 4| 166.4 | 166.0 | 165.6 | 4| 165.2 | 164.8 | 164.4 
6 | 211.0 | 210.5 | 210.0] 5 5 | 208.0 | 207.5 | 207.0 | 5 | 206.5 | 296.0 | 205.5 
6 | 253.2 | 252.6 | 252.0] 6 6 | 249.6 | 249.0 | 248.4 | 6 | 247.8 | 247.2 | 246.6 
7 | 295.4 | 294.7 | 294.0] 7 7 | 291.2 | 290.5 | 289.8 | 7 | 289.1 | 288.4 | 287.7 
8 | 337.6 | 336.8 | 336.0 | 8 8 | 332.8 | 332.0 | 331.2 | 8 | 330.4 | 329.6 | 328.8 
9 | 379.8 | 378.9 | 378.0 | 9 9 | 374.4 | 373.5 | 372.6 | 9 | 371.7 | 370.8 | 369.9 
410 | 409 | 408 404 | 408 | 402 401 | 490 | 399 
1} 41.0} 40.9] 40.8]1 1| 40.4] 40.3) 40.2/1; 40.1] 49.0] 39.9 
2| 82.0] 81.8] 81.6)2 2| 80.8] 80.6} 80.4}2] 80.2] 80.0] 79.8 
3 | 123.0 | 122.7 | 122.4) 3 3 | 121.2 | 120.9 | 120.6 | 3 | 120.3 | 120.0 | 119.7 
4| 164.0 | 163.6 | 163.2] 4 41 161.6 | 161.2 | 160.8 | 4| 160.4 | 160.0 | 159.6 
5 | 205.0 | 204.5 | 204.0 | 5 5 | 202.0 | 201.5 | 201.0 | 5 | 200.5 | 200.0 | 199.5 
6 | 246.0 | 245.4 | 244.8]6 6 | 242.4 | 241.8 | 241.2 | 6 | 240.6 | 240.0 | 239.4 
7 | 287.0 | 286.3 | 285.6 | 7 7 | 282.8 | 282.1 | 281.4 | 7 | 280.7 | 280.0 | 279.3 
8 | 328.0 | 327.2 | 326.4] 8 8 | 323.2 | 322.4 | 321.6 | 8 | 320.8 | 320.0 | 319.2 
9 | 369.0 | 368.1 | 367.2|9 9 | 363.6 | 362.7 | 361.8 | 9 | 360.9 | 360.0 | 359.1 
398 | 397 | 396 392 | 391 | 399 389 | 383 | 387 
1| 39.8| 39.7] 39.6]1 1] 39.2] 39.1] 39.0]1] 38.9] 38.8| 38.7 
2/| 79.6| 79.4| 79.2|2 2) 78.4| 78.2) 78.0|2| 77.8| 77.6] 77.4 
3 | 119.4} 119.1] 118.8] 3 3 | 117.6 | 117.3 | 117.0| 3] 116.7 | 116.4} 116.1 
4| 159.2 | 158.8 | 158.4] 4 4] 156.8 | 156.4 | 156.0 | 4} 155.6 | 155.2 | 154.8 
5 | 199.0 | 198.5 | 198.0] 5 5 | 196.0 | 195.5 | 195.0 | 6 | 194.5 | 194.0 | 193.5 
6 | 238.8 | 238.2 | 237.6] 6 6 | 235.2 | 234.6 | 234.0 | 6 | 233.4 | 232.8 | 232.2 
7 | 278.6 | 277.9 | 277.2| 7 7 | 274.4 | 273.7 | 273.0 | 7 | 272.3 | 271.6 | 270.9 
8 | 318.4 | 317.6 | 316.8] 8 8 | 313.6 | 312.8 | 312.0 | 8 | 311.2 | 310.4 | 309.6 
9 | 358.2 | 357.3 | 356.4] 9 9 | 352.8 | 351.9 | 351.0 | 9} 350.1 | 349.2 | 348.3 
886 | 385 | 384 
N 0 1 2 3 4 5 6 7 8 9 |1] 38.6] 38.5] 38.4 
—— 2| 77.2| 77.0| 76.8 
100 | 00 0000 0434 0868 1301 1734 | 2166 2598 3029 3461 3891 |3]115.8| 115.5] 115.2 
01 4321 4751 5181 5609 603: 6466 6894 7321 7748 8174 | 4| 154.4] 154.0] 153.6 
02 8600 9026 9451 9876 *0300 |*0724 *1147 *1570 *1993 *2415 | 5| 193.0 | 192.5} 192.0 
03 | 01 2837 3259 3680 4100 4521 | 4940 5360 5779 6197 6616 |6| 231.6} 231.0 | 230.4 
04 7033 7451 7868 8284 8700 | 9116 9532 9947 *0361 *0775 | 7 | 270.2 | 269.5 | 268.8 
8 | 308.8 | 308.0 | 307.2 
05 | 021189 1603 2016 2428 2841 | 3252 3664 4075 4486 4896 | 9| 347.4 | 346.5 | 345.6 
06 5306 5715 6125 6533 6942 | 7350 7757 8164 8571 8978 |— —_|——_— 
07 9384 9789 #0195 *0600 *1004 |*1408 *1812 *2216 *2619 *3021 383 | 382 | 381 
08 | 03 3424 3826 4227 4628 5029 | 5430 5830 6230 6629 7028 |—|———|—..-|...7 
09 7426 7825 8223 8620 9017 | 9414 9811 *0207 *0602 *0998 ; oe ret ols 
110 | 04 1393 1787 2182 2576 2969 | 3362 3755 4148 4540 4932 |3| 114.9) 114.6/ 114.3 
11 5323 5714 6105 6495 6885 | 7275 7664 8053 8442 8830 | 4| 153.2) 152.8| 152.4 
12 9218 9606 9993 *0380 *0766 |*1153 *1538 *1924 *2309 *2694 | 5| 191.5) 191.0) 190.5 
13 | 05 3078 3463 3846 4230 4613 | 4996 5378 5760 6142 6524 | 6} 229.8 | 229.2 | 228.6 
14 6905 7286 7666 8046 8426 | 8805 9185 9563 9942 *0320 : et fae rei 
115 | 06.0698 1075 1452 1829 2206 | 2582 2958 3333 3709 4083 | 9| 344.7 | 343.8 | 342.9 


146 EXERCISES IN STATISTICAL METHODS 
115-130 
PROPORTIONAL Parts | ProporTionaL Parts | ProportionaL Parts PROPORTIONAL Parts 
380 | 379 | 378 377 | 376 | 375 374 | 373 | 372 371 | 370 | 369 
1/ 38.0) 37.9] 37.8]1] 37.7] 37.6| 37.5|1]| 37.4] 37.3] 37.2|1| 37.1] 37.0] 36.9 
2/ 76.0) 75.8| 75.6)2] 75.4] 75.2| 75.0|2] 74.8] 74.6| 74.4]2| 74.2] 74.0| 73.8 
3 | 114.0 | 113.7 | 113.4 | 3 | 113.1 | 112.8 | 112.5] 3 | 112.2 | 111.9 | 111.6] 3 | 111.3 | 111.0] 110.7 
4 | 152.0 | 151.6 | 151.2 | 4 | 150.8 | 150.4 | 150.0 | 4 | 149.6 | 149.2 | 148.8] 4| 148.4 | 148.0 | 147.6 
5 | 190.0 | 189.5 | 189.0 | & | 188.5 | 188.0 | 187.5 | 5 | 187.0 | 186.5 | 186.0] | 185.5 | 185.0 | 184.5 
6 | 228.0 | 227.4 | 226.8 | 6 | 226.2 | 225.6 | 225.0 | 6 | 224.4 | 223.8 | 223.2 | 6 | 222.6 | 222.0 | 221.4 
7 | 266.0 | 265.3 | 264.6 | 7 | 263.9 | 263.2 | 262.5 | 7 | 261.8 | 261.1 | 260.4} 7 | 259.7 | 259.0 | 258.3 
8 | 304.0 | 303.2 | 302.4 | 8 | 301.6 | 300.8 | 300.0 | 8 | 299.2 | 298.4 | 297.6 | 8 | 296.8 | 296.0 | 295.2 
9 | 342.0 | 341.1 | 340.2 | 9 | 339.3 | 338.4 | 337.5 | 9 | 336.6 | 335.7 | 334.8] 9 | 333.9 | 333.0 832.1 
-868 | 367 | 366 er 364 | 363 362 | 361 | 360 _359 | 358 307 
1} 36.8} 36.7/ 36.6]1| 36.5| 36.4| 36.3/1] 36.2] 36.1] 36.0]1| 35.9| 35.8) "86.7 
2/ 73.6] 73.4! 73.2/2) 73.0] 72.8| 72.612] 72.4] 72.2| 72.0|2| 71.8| 71.6| 71.4 
3 | 110.4 | 110.1 | 109.8 | 3 | 109.5 | 109.2 | 108.9 | 3 | 108.6 | 108.3 | 108.0 | 3 | 107.7 | 107.4 | 107.1 
4 | 147.2 | 146.8 | 146.4 | 4 | 146.0 | 145.6 | 145.2 | 4| 144.8 | 144-4 | 144.0] 4] 143.6 | 143.2] 142.8 
5 | 184.0 | 183.5 | 183.0 | 5 | 182.5 | 182.0 | 181.5 | 6 | 181.0 | 180.5 | 180.0] 8 | 179.5 | 179.0] 178.5 
6 | 220.8 | 220.2 | 219.6 | 6 | 219.0 | 218.4 | 217.8 | 6 | 217.2 | 216.6 | 216.0 | 6 | 215.4 | 214.8 | 214.2 
7 | 257.6 | 256.9 | 256.2 | 7 | 255.7 | 254.8 | 254.1 | 7 | 253.4 | 252.7 | 252.0] 7 | 251.3 | 250.6 | 249.9 
8 | 294.4 | 293.6 | 292.8 | 8 | 292.0 | 291.2 | 290.4 | 8 | 289.6 | 288.8 | 288.0 | 8 | 287.2 | 286.4 | 285.6 
9 | 331.2 | 330.3 | 329.4 | 9 | 328.5 | 327.6 | 326.7 | 9 | 325.8 | 324.9 | 324.0 9 | 323.1 | 322.2 | 321.3 
856 | 355 | 354 $53 | 352 | 351 350 | 349 | 348 | | 347 | 346 | 345 
1} 35.6] 35.5] 35.4]1] 35.3] 35.2] 35.1]1] 35.0] 34.9] 34.8|1] 34.7] 34.6] 34.5 
2) 71.2) 71.0] 70.8|2] 70.6] 70.4] 70.2|2| 70.0] 69.8] 69.6]2| 69.4] 69.2] 69.0 
3 | 106.8 | 106.5 | 106.2 | 3 | 105.9 | 105.6 | 105.3 | 3 | 105.0 | 104.7 | 104.4] 3 | 104.1 | 103.8 | 103.5 
4 | 142.4 | 142.0 | 141.6 | 4 | 141.2 | 140.8 | 140.4 | 4 | 140.0 | 139.6 | 139.2 | 4| 138.8 | 138.4 | 138.0 
6 | 178.0 | 177.5 | 177.0 | & | 176.5 | 176.0 | 175.5 | 5 | 175.0 | 174.5 | 174.0] § | 173.5 | 173.0 | 172.5 
G | 213.6 | 213.0 | 212.4 | 6 | 211.8 | 211.2 | 210.6 | 6 | 210.0 | 209.4 | 208.8 } 6 | 208.2 | 207.6 | 207.0 
T | 249.2 | 248.5 | 247.8 | 7 | 247.1 | 246.4 | 245.7 | 7 | 245.0 | 244.3.) 243.6 | 7 | 242.9 | 242.2 | 241.5 
8 | 284.8 | 284.0 | 283.2 | 8 | 282.4 | 281.6 | 280.8 | 8 | 280.0 | 279.2%) 278.4 | 8 | 277.6 | 276.8 | 276.0 
9 | 320.4 | 319.5 | 318.6 | 9 | 317.7 | 316.8 | 315.9 | 9 | 315.0 | 314.1 | 313.2 9 | 312.3 | 811.4 | 310.5 
344 | 343 | 342 341 | 340 | 339 838 | 337 | 336 | | 335 334 
1) 34.4] 343] 34.211] 34.1] 34.0] 33.9/1] 33.8] 33.7] 33.6]2 33.5 33.4 
2/ 68.8] 68.6] 68.4]2] 68.2] 68.0! 67.8]2| 67.6| 67.4| 67.2|2 67.0 66.8 
3 | 103.2 | 102.9 | 102.6 | 3 | 102.3 | 102.0 | 101.7 | 3 | 101.4 | 101.1 |100.8]3| 100.5 100.2 
4 | 137.6 | 137.2 | 136.8 | 4 | 136.4 | 136.0 | 135.6 | 4 | 135.2 | 134.8 |134.4]4] 134.0 133.6 
6 | 172.0 | 171.5 | 171.0 | 5 | 170.5 | 170.0 | 169.5 | 6 | 169.0 | 168.5 |168.0]5| 167.5 167.0 
6 | 206.4 | 205.8 | 205.2 | 6 | 204.6 | 204.0 | 203.4 | 6 | 202.8 | 202.0 |201.6|6] 201.0 200.4 
7 | 240.8 | 240.1 | 239.4 | 7 | 238.7 | 238.0 | 237.3 | 7 | 236.6 | 235.9 |235.2|7| 234.5 233.8 
8 | 275.2 | 274.4 | 273.6 | 8 | 272.8 | 272.0 | 271.2 | 8 | 270.4 | 269.6 |268.8}8| 268.0 267.2 
9 | 309.6 | 308.7 | 307.8 | 9 | 306.9 | 306.0 | 305.1 | 9 | 304.2 | 303.3 |302.4]9| 301.5 | 300.6 
LOGARITHMS 333 
N 0 1 2 3 4 5 6 7 8 9 : a8 
115/06 0698 1075 1452 1829 2206] 2582 2958 3333 3709 4083/3 99.9 
16} 4458 4832 5206 5580 5953] 6326 6699 7071 7443 7815/4 133.2 
17} __ 8186 8557 8928 9298 9668 |*0038 #0407 *0776 *1145 *1514|5 166.5 
18/07 1882 2250 2617 2985 3352] 3718 4085 4451 4816 5182/6 199.8 
19} 5547 5912 6276 6640 7004] 7368 7731 8094 8457 8819|7 233.1 
8 4 
120/07 9181 9543 9904 #0266 *0626 |*0987 *1347 *1707 *2067 *2426]9 a4 
21/08 2785 3144 3503 3861 4219] 4576 4934 5291 5647 6004/— 
22| 6360 6716 7071 7426 7781] 8136 8490 8845 9198 9552 332 
23| 9905 *0258 *0611 *0963 *1315.|*1667 *2018 *2370 *2721 *3071|— 
24/09 3422 3772 4122 4471 4820] 5169 5518 5866 6215 6562 : ~ 
25) 6910 7257 7604 7951 8298] 8644 8990 9335 9681 *0026|3 99.6 
26/10 0371 0715 1059 1403 1747| 2091 2434 2777 3119 3462] 4 132.8 
27; 3804 4146 4487 4828 5169) 5510 5851 6191 6531 6871|5 166.0 
28! 7210 7549 7888 8227 8565| 8903 9241 9579 9916 *0253/6 199.2 
29 110590 0926 1263 1599 1934] 2270 2605 2940 3275 3609 H aera 
130| 113943 4277 4611 4944 5278| 5611 5943 6276 6608 6940/9 298.8 


LOGARITHMS 


147 


130-150 

PROPORTIONAL Parts | ProportionaL Parts PROPORTIONAL Parts | PROPORTIONAL Parts 
331 | 330 | 329 328 | 327 | 326 325 | 324 | 323 322 | 321 | 320 
1) 33.1) 33.0) 32.9/1] 32.8/ 32.7| 32.6]/1] 32.5| 32.4| 323[1| 32.2] 321] 320 
2/ 66.2) 66.0) 65.8/2) 65.6| 65.4] 65.2/2| 65.0| 64.8| 64.6|2] 64.4| 64.21 64:0 
3| 99.3] 99.0) 98.713) 98.4] 98.1] 97.8/3| 97.5| 97.2| 96.9|3| 96.6| 963] 96:0 
4 | 132.4 | 132.0 | 131.6 | 4 | 131.2 | 130.8 | 130.4 | 4 | 130.0 | 129.6 | 129.2| 4 | 128.8 | 128.4 | 198°9 
& | 165.5 | 165.0 | 164.5 | & | 164.0 | 163.5 | 163.0 | & | 162.5 | 162.0 | 161.5] 5 | 161.0 | 160.5 | 160.0 
6 | 198.6 | 198.0 | 197.4 | 6 | 196.8 | 196.2 | 195.6 | 6 | 195.0 | 194.4 | 193.8 | 6 | 193.2 | 192'6 | 19°90 
7 | 231.7 | 231.0 | 230.3 | 7 | 229.6 | 228.9 | 228.2 | 7 | 227.5 | 226.8 | 296.1 | 7 | 225.4 | 294.7 | 204'9 
8 | 264.8 | 264.0 | 263.2 | 8 | 262.4 | 261.6 | 260.8 | 8 | 260.0 | 259.2 | 258.4 | 8 | 257.6 | 256.8 | 256.0 
9 | 297.9 | 297.0 | 296.1 | 9 | 295.2 | 294.3 | 293.4 | 9 | 292:5 | 291.6 | 290.7 | 9 | 289'8 | 288°9 | 288.0 
319 | 318 | 317 316 | 315 | 314 313 | 312 | 311 310 | 309 | 308 
1) 31.9/ 31.8) 31.7/1) 31.6] 31.5] 31.4/1[ 313] 31.2! 31.1]1] 31.0] 30.9! 308 
2} 63.8] 63.6/ 63.4/2] 63.2] 63.0] 62.8/2| 62.6] 62.4| 62.2/2| 62:0| 61:8] 61.6 
$| 95.7| 95.4] 95.1/3| 94.8] 94.5] 94:2]/3] 93:9] 93.6] 93.3/3|] 93:0| 92:71 92'4 
4 | 127.6 | 127.2 | 126.8 | 4 | 126.4 | 126.0 | 125.6 | 4 | 125.2 | 124.8 | 124.4 | 4/| 124.0 | 193.6 | 1923/9 
5 | 159.5 | 159.0 | 158.5 | & | 158.0 | 157.5 | 157.0 | 5 | 156.5 | 156.0 | 155.5 | 6 | 155.0 | 154.5 | 154.0 
& | 191.4 | 190.8 | 190.2 | 6 | 189.6 | 189.0 | 188.4 | 6 | 187.8 | 187.2 | 186.6 | 6 | 186.0 | 185.4 | 1848 
7 | 223.3 | 222.6 | 221.9 | 7 | 221.2 | 220.5 | 219.8 | 7 | 219.1 | 218.4 | 217.7 | 7 | 217.0 | 216.3 | 2156 
8 | 255.2 | 254.4 | 253.6 | 8 | 252.8 | 252.0 | 251.2 | 8 | 250.4 | 249.6 | 248'8| 8 | 24810 | 247.2 | 246.4 
9 | 287.1 | 286.2 | 285.3 | 9 | 284.4 | 283.5 | 282.6 | 9 | 281.7 | 280.8 |279.9|9 | 27910 | 278.1 277.9 
307 | 306 | 305 304 | 303 | 302 801 | 300 | 299 298 | 297 | 296 
1/ 30.7] 30.6) 30.5/1/ 30.4] 30.3] 30.2]1] 30.1] 30.0! 29.9|1| 29.8! 29.7] 206 
2) 61.4] 61.2| 61.0/2) 60.8] 60.6] 60.4]/2] 60.2] 60.0] 59.8|2| 59.6| 59.4] 59'9 
$/ 92.1] 91.8/ 91.5]/3| 91.2] 90.9] 90.6/3]| 90.3] 90.0| 89.7|3| 89.4| 89.1] sss 
4 | 122.8 | 122.4 | 122.0 | 4 | 121.6 | 121.2 | 120.8 | 4 | 120.4 | 120.0 | 119'6 4/ 119.2) 118.8 | 118.4 
5 | 153.5 | 153.0 | 152.5 | & | 152.0 | 151.5 | 151.0 | & | 150.5 | 150.0 | 149.5|5 | 149.0 | 148.5 | 148° 
§ | 184.2 | 183.6 | 183.0 | 6 | 182.4 | 181.8 | 181.2 | 6 | 180.6 | 180.0 | 179.416 | 178.8 | 178.2 177.6 
7 | 214.9 | 214.2 | 213.5 | 7 | 212.8 | 212.1 | 211.4 | 7 | 210.7 | 210.0 | 209.3] 7 | 208.6 | 207.9 | 207.2 
8 | 245.6 | 244.8 | 244.0 | 8 | 243.2 | 242.4 | 241.6 | 8 | 240.8 | 240.0 | 239.2 |8 | 238.4 | 237.6 | 236.8 
9 | 276.3 | 275.4 | 274.5 | 9 | 273.6 | 272.7 | 271.8 | 9 | 270.9 | 270.0 | 269.1 | 9 | 268.2 | 26713 | 266.4 
295 | 294 | 293 
1| 29.5] 29.4] 29.3 
ao s| eo] S| ae 
88. 2) 87.9 
LOGARITHMS 4 118.0] 117.6 | 117.2 
— crs el 
i mid eieat Sele. oe.  —-—— 1 6 | 1770 176.4 175.8 
N 0 1 2 3 4 5 CREE? 8 9} 7 | 206.5 | 205.8 | 205.1 
130|11 3943 4277 4611 4944 5278| 5611 5943 6276 6608 6940 4 ota ay: ae 
$1| 7271 7603 7934 8265 8595] 8926 9256 9586 9915 *0245| 9 260. : : 
82120574 0903 1231 1560 1888] 2216 2544 2871 3198 3525|—| 5g 291 | 290. 

83| 3852 4178 4504 4830 5156| 5481 5806 6131 6456 6781|_ eee 
84/ 7105 7429 7753 8076 8399) 8722 9045 9368 9690 *0012|1| 99.2| 991| 290 
2| 58.4] 58.2| 58.0 
85 130334 0655 0977 1298 1619| 1939 2260 2580 2900 3219/3] 87.| 873! soe 
36 3539 3858 4177 4496 4814] 5133 5451 5769 6086 6403] 4/ 116.8! 116.4 116.0 
87| 6721 7037 7354 7671 7987) 8303 8618 8934 9249 9564| §| 146:0| 1455| 1450 
88| 9879 *0194 *0508 *0822 *1136|*1450 *1763 *2076 *2389 *27021 6 | 175° | 171.6 | 172.0 
89/14 3015 3327 3639 3951 4263] 4574 4885 5196 5507 5818] 7 | 204'4| 2037 | 203.0 
8 233.6 | 232.8 | 232.0 
140/14 6128 6438 6748 7058 7367| 7676 7985 8294 8603 8911| 9 | 262'8| 261.9 | 2810 
41] 9219 9527 9835 *0142 *0449|#0756 *1063 #1370 *1676 *1982|_ sales Reieteate 
42/15 2288 2594 2900 3205 3510] 3815 4120 4424 4728 5032| | 989 | 288 | as7 
43) 5336 5640 5943 6246 6549] 6852 7154 7457 7759 8061|—|——_|___-_|_--_ 
44| 8362 8664 8965 9266 9567] 9868 *0168 *0469 *0769 *1068 i 28.9 28.8 28.7 
45/16 1368 1667 1967 2266 2564| 2863 3161 3460 3758 4055/3| 86.7| 864| 861 
46/ 4353 4650 4947 5244 5541] 5838 6134 6430 6726 7022] 4|1156|115.2|114'8 
47| 7317 7613 7908 8203 8497] 8792 9086 9380 9674 9968]5|144'5| 144.0 | 143.5 
48/17 0262 0555 0848 1141 1434] 1726 2019 2311 2603 2895|61|173.4|172'8| 1722 
49| 3186 3478 3769 4060 4351| 4641 4932 5222 5512 5802|7/ 202.3 | 201.6 | 200.9 
8 | 231.2 | 230.4 | 229.6 
150| 6091 6381 6670 6959 7248] 7536 7825 8113 8401 8689| 9|260.1| 259.2 |2583 


148 


EXERCISES IN STATISTICAL METHODS 
150-170 
ProporTIONAL Parts | PRoporTIONAL Parts | PRopoRTIONAL Parts | PROPORTIONAL Parts 
290 289 288 287 286 285 284 283 282 281 | 280 | 279 
1| 29.0) 28.9] 28.8}1] 28.7] 28.6] 28.5]1] 28.4] 28.3) 28.2}1] 281] 28.0] 27.9 
2| 58.0] 57.8| 57.6|2]| 57.4] 57.2} 57.0]2| 56.8] 56.6] 56.4|2) 56.2} 56.0) 55.8 
3| 87.0| 86.7| 86.4|3] 86.1] 85.8| 85.5]3] 85.2| 84.9| 84.6)3| 84.3] 84.0) 83.7 
4|116.0 | 115.6 | 115.2 | 4] 114.8 | 114.4 | 114.0] 4 | 113.6 | 113.2 | 112.8 | 4 | 112.4 | 112.0 | 111.6 
5 | 145.0 | 144.5 | 144.0 | 5 | 143.5 | 143.0 | 142.5 | 5 | 142.0 | 141.5 | 141.0 | 5 | 140.5 | 140.0 139.5 
6 | 174.0 | 173.4 | 172.8 | 6 | 172.2 | 171.6 | 171.0 | 6 | 170.4 | 169.8 | 169.2 | 6 | 168.6 | 168.0 | 167.4 
7 | 203.0 | 202.3 | 201.6 | 7 | 200.9 | 200.2 | 199.5 | 7 | 198.8 | 198.1 | 197.4 | 7 | 196.7 | 196.0 | 195.3 
8 | 232.0 | 231.2 | 230.4 | 8 | 229.6 | 228.8 | 228.0 | 8 | 227.2 | 226.4 | 225.6 |8 | 224.8 | 224.0 | 223.2 
9 | 261.0 | 260.1 | 259.2 | 9 | 258.3 | 257.4 | 256.5 | 9 | 255.6 | 254.7 | 253.8 | 9 | 252.9 | 252.0 | 251.1 
278 2717 276 275 274 273 272 271 270 269 | 268 | 267 
1| 27.8| 27.7] 27.6|1]| 27.5] 27.4| 27.3]1] 27.2] 27.1 | 27.0|1| 26.9| 26.8) 26.7 
9| 55.6| 55.4| 55.2/2] 55.0] 54.8] 54.6|2| 54.4| 54.2] 54.012] 53.8] 53.6) 53.4 
3| 83.4| 83.1) 82.8]3] 82.5] 82.2] 81.9]3] 81.6] 81.3 | 81.0)3| 80.7} 80.4] 80.1 
4|111.2| 110.8 | 110.4 | 4| 110.0 | 109.6 | 109.2 | 4 | 108.8 | 108.4 | 108.0 | 4 | 107.6 | 107.2 106.8 
5 | 139.0 | 138.5 | 138.0 | 5 | 137.5 | 137.0 | 136.5 | 6 | 136.0 | 135.6 | 135.0 | 5 | 134.5 | 134.0 133.5 
6 | 166.8 | 166.2 | 165.6 | 6 | 165.0 | 164.4 | 163.8|6 | 163.2 | 162.6 | 162.0 | 6 | 161.4 | 160.8 | 160.2 
7 | 194.6 | 193.9 | 193.2 | 7 | 192.5 | 191.8 | 191.1] 7 | 190.4 | 189.7 | 189.0 | 7 | 188.3 | 187.6 186.9 
8 | 222.4 | 221.6 | 220.8 | 8 | 220.0 | 219.2 | 218.4 | 8 | 217.6 | 216.8 | 216.0 |8 | 215.2 | 214.4 | 213.6 
9 | 250.2 | 249.3 | 248.4 19 | 247.5 | 246.6 | 245.7 | 9 | 244.8 | 243.9 | 243.0 | 9 | 242.1 | 241.2 240.3 
266 | 265 | 264 263 | 262 | 261 260 | 259 | 258 257 | 256 | 255 
1| 26.6) 26.5| 26.4/1] 26.3] 26.2] 26.1}1| 26.0] 25.9] 25.8)1) 25.7 25.6| 25.5 
2] 53.2| 53.0| 52.8|2] 52.6] 52.4] 52.2}2] 52.0] 51.8| 51.6)2| 51.4) 51.2 51.0 
3| 79.8| 79.5| 79.2|3| 78.9| 78.6] 78.3|3]| 78.0| 77.7| 77.413| 77.1| 76.8) 76.5 
4| 106.4 | 106.0 | 105.6 | 4| 105.2 | 104.8 | 104.4] 4 | 104.0 | 103.6 | 103.2 | 4 | 102.8 | 102.4 | 102.0 
5 | 133.0 | 132.5 | 132.0 | & | 131.5 | 131.0 | 130.5 | & | 130.0 | 129.5 | 129.0 | 5 | 128.5 | 128.0 127.5 
6 | 159.6 | 159.0 | 158.4 | 6 | 157.8 | 157.2 | 156.6 | 6 | 156.0 | 155.4 | 154.8 | 6 | 154.2 | 153.6 153.0 
7 | 186.2 | 185.5 | 184.8 | 7 | 184.1 | 183.4 | 182.7 | 7 | 182.0 | 181.3 | 180.6 | 7 | 179.9 179.2 | 178.5 
8 | 212.8 | 212.0 | 211.2 | 8 | 210.4 | 209.6 | 208.8 | 8 | 208.0 | 207.2 | 206.4 8 | 205.6 | 204.8 | 204.0 
9 | 239.4 | 238.5 | 237.6 | 9 | 236.7 | 235.8 | 234.9 | 9 | 234.0 | 233.1 | 232.2 | 9 | 231.3 | 230.4 | 229.5 
fil actin Reha Meek eet cinco ill Miehil Mess (Al Wecicheall Mesias ecssatics (cs 
254 
1 25.4 
2 50.8 
LOGARITHMS 3 76.2 
4 101.6 
8 eS ee eee 127.0 
N 0 1 2 3 4 5 6 7 8 9 : oe 
150|176091 6381 6670 6959 7248] 7536 7825 8113 8401 8689/8 203.2 
51 8977 9264 9552 9839 *0126 [*0413 *0699 *0986 *1272 ¥*1558] 9 228.6 
62/181844 2129 2415 2700 2985] 3270 3555 3839 4123 4407 
53 4691 4975 5259 5542 5825] 6108 6391 6674 6956 7239 
64 7521 7803 8084 8366 8647] 8928 9209 9490 9771 *0051 
65] 190332 0612 0892 1171 1451] 1730 2010 2289 2567 2846 
56 3125 3403 3681 3959 4237] 4514 4792 5069 5346 5623 
57 5900 6176 6453 6729 7005| 7281 7556-7832 8107 8382 
58 8657 8932 9206 9481 9755 |*0029 *0303 *0577 *0850 *1124 
69/20 1397 1670 1943 2216 2488] 2761 3033 3305 3577 3848 
160] 20 4120 4391 4663 4934 5204] 5475 5746 6016 6286 6556 
61 6826 7096 7365 7634 7904] 8173 8441 8710 8979 9247 
62 9515 9783 *0051 *0319 *0586 |*0853 *1121 *1388 *1654 *1921 
63/21 2188 2454 2720 2986 3252] 3518 3783 4049 4314 4579 
64) 4844 5109 5373 5638 5902] 6166 6430 6694 6957 7221 
65| 7484 7747 8010 8273 8536] 8798 9060 9323 9585 9846 
66| 220108 0370 0631 0892 1153| 1414 1675 1936 2196 2456 
67 2716 2976 3236 3496 3755] 4015 4274 4533 4792 5051 
68 5309 5568 5826 6084 6342] 6600 6858 7115 7372 7630 
69 7887 8144 8400 8657 8913] 9170 9426 9682 9938 *0193 
170/23 0449 0704 0960 1215 1470| 1724 1979 2234 2488 2742 


LOGARITHMS 


170-200 


Proporrionau Parts | PRopoRTIONAL Parts 


| C@OImEMmeDOM 


ODARAP WDE 
OID om 9 bo hs | 


217.8 


7 


2234 
4770 
7292 
9800 

3 


7641 7875 8110] 8344 8578 
9980 *0213 *0446|*0679 *0912 
06 25. 3001 3233 
5311 5542 

7609 7838 8067 


9895 frees *0351 
69 96 2622 


248 | 247 


24.8 | 24.7 
49.6 K 
74.4 
99.2 
124.0 | 123.5 
148.8 | 148.2 
173.6 | 172.9 

A | 197.6 


2488 2742 
5023 5276 
7544, 7795 
*0050 *0300 
2541 2790 


5019 5266 
7482 7728 
9932 *0176 
2610 
5031 


7439 
9833 
2214 
4582 
6937 


9046 9279 
*1377 *1609 
3696 3927 
6002 6232 
8296 8525 


*0578 *0806 
84 


| DHONI MO PED H | 


| CaNaanernre| (CHIMP wHE| | COIMTPwDE | 


| CM IM mood | 


149 


PROPORTIONAL Parts |PROPORTIONAL PARTS 


227 | 226 


22.7| 22.6 


Sssee eese3 seese ees 


761 7979 
9943 *0161 #0378 #0595 #0813 
2114 2331 2547 2764 2980 


OMIM mew bor | 


bo 
s 


30 1030 199.8 | 198.9 


150 EXERCISES IN STATISTICAL METHODS 


200-230 


PrRoportionaL Parts | Proportionat Parts | ProporTionaL Parts | PROPORTIONAL Parts 


219 | 218 216 214 211 
21.9] 21.8 


| OOAH TM COnOr | 

COIM STP | 
| Cormamerr | 
| COENMamewrr | 


© 00 9I Crm Cobo ee | 
WOIR Tm obo rH | 
© CIM Sr G9 BO Be 

| CRIME mepor | 


LOGARITHMS 


0 2 4 5 8 9 


30 1030 1464 1898] 2114 2764 2980 
3628 4059] 4275 4921 5136 
5781 6211} 6425 7068 7282 
7924 8351] 8564 9204 9417 
*0056 *0268 *0481/*0693 *0906 *1118 *1330 *1542 


311754 2177 2389 2600} 2812 3023 3445 3656 
3867 4499 5551 5760 
5970 6599 7646 7854 
8063 9730 9938 

32 0146 1805 2012 


32 2219 3871 4077 
4282 5926 6131 
6336 7972 8176 
8380 9805 *0008 *0211 

33 0414 1832 2034 2236 


2438 3850 4051 4253 
4454 l 6059 6260 
6460 8058 8257 
8456 *0047 *0246 
34 0444 0 2028 2225 


34 2423 3999 4196 

4392 5962 6157 
7915 8110 
9860 *0054 
1796 1989 


3724 3916 
5643 5834 
7554 7744 

5 8125 83 86 266 9456 9646 
9835 #0028 ¥*0215 *0404 *0593|*0783 “0972 “1161 *1350 *1539 


861728 1917 2105 2294 2482] 2671 2859 3048 3236 3424 


| CPIM AMwE | 


| COIMAPwrH | 


| DOIMaPeoror | 


CHUM ATP wD | 


LOGARITHMS 151 


230-270 


ProporTIONAL Parts | PRoporTIONAL Parts | PRoporTionAL Parts | PRoporTIONAL Parts 


189 | 188 | 187 186 | 185 | 184 


18.9 
37.8 
56.7 
75.6 
94.5 
113.4 
132.3 


151.2 
170.1 


109.2 | 108.6 
127.4 | 126.7 
145.6 | 144.8 
163.8 | 162.9 


OOAR TROD | 
OI crm co DE | 
WOIA Tm wD | 
| PHNMGPODe 


LOGARITHMS 


0 4 5 6 7 8 9 


36 1728 2482| 2671 2859 3048 3236 3424 
4363) 4551 4739 4926 5113 5301 
6236] 6423 6610 6796 6983 7169 
8101] 8287 8473 8659 8845 9030 
9958|*0143 *0328 *0513 *0698 *0883 


2544 2728 
4382 4565 
6212 6394 
8034 8216 
9849 *0030 


1837 
3636 
5428 
7212 
8989 


9875|*0051 *0228 *0405 *0582 *0759 
1641] 1817 1993 2169 2345 
3400] 3575 3751 3926 4101 

5152] 5326 5501 5676 

6896] 7071 7245 7419 


39 7940 + 8461 8634] 8808 8981 9154 
9674 *0020 *0192 *0365|*0538 *0711 *0883 
40 1401 3 1745 1917 2089] 2261 2433 2605 
3121 3464 3635 3978 4149 4320 
4834 5176 5346 5688 5858 6029 


6540 6881 ay 7391 7561 7731 
8240 8410 8579 8749 8918] 9087 9257 9426 
9933 *0102 *0271 #0440 #9809 mid ee *1114 
411620 1788 1956 2124 2293 2629 2796 
3300 3467 3635 3803 3970 4305 4472 


414973 5140 5307 5474 5641 5974 6141 
1| 6641 6807 6973 7139 7306 7638 7804 
8301 8467 8633 8798 8964] 9129 9295 
9956 *0121 *0286 *0451 *0616|*0781 *0945 

1768 1933 2097 2261] 2426 2590 


8410 3574 3737 3901] 4065 4228 
5045 5208 5371 5534) 5697 5860 
6674 6836 6999 7161| 7324 7486 
8297 8459 8621 8783) 8944 9106 9429 959 

9914 *0075 *0236 *0398/*0559 *0720 *0881 *1042 *1203 


270 |43 1364 1525 1685 1846 2007] 2167 2328 2488 2649 2809 


| POIMEmeconr | 


|waroanwenre| | cHNaapwrr | 


| PONaamewrr | 


WOWUR Him cota rs | 


152 EXERCISES IN STATISTICAL METHODS 


270-310 
ProportTIoNAL Parts | PRopoRTIONAL Parts | PRoporTIONAL Parts | PROPORTIONAL PARTS 
153 | 152 | 151 
15.2} 15.1 


OID PWR 


94.8} 94.2 
110.6 | 109.9 
126.4 | 125.6 
142.2 | 141.3 


© DIM crm oboe 
CODON Sirs oS oR 
AvwdROOWDE 


wnNnoe 


QIpQPp wr 
SVOUon 
S500000 


0 
43 1364 


= 
no 
i=) 
o 


i 
a 


116.8 | 116.0 
131.4 | 130.5 


Woh nO 


14 
29. 
44. 
58. 
73. 
88. 
102 
17. 
132. 
1 


=| 


SvoROavwoE 


9 8940 9091 
*0447 *0597 
46 0898 9 1948 8 
46 2398 3445 

4936 

6423 

7904 

9380 


*0410|*0557 *0704 *0851 *0998 
2171 2318 2464 


SRSaaIyoe 


SASSY 
rip i= Go indo & wo 


aia 
~ | eee 
fry 


oe 


Noe 
OO > 


SSB 


DOU Wiom 


8551 8692 8833 8974 911 9396 9537 9677 9818/6 
9958 *0099 *0239 *0380 *0520|*0661 *0801 *0941 *1081 *1222 ‘ 
491362 1502 1642 1782 1922] 2062 2201 2341 2481 2621 


© 


_ 
SRELSSERE 
ooooooco°o 


: 


LOGARITHMS 153 


310-350 


ProrortTionaL Parts | ProporTIONAL Parts | PRoporRTIONAL Parts | PROPORTIONAL Parts 


137 | 136 | 135 


Smite 
one 


97.3| 96.6 
11.2 | 110.4 
25.1 | 124.2 


WONOAM oP doe 
NOCHMOORNE 
RSAVSE ON 
WOON UDR RT 
Boece rs ss 
POW ARORONA 
NOOWAqAN 
POR ARON 0 
NOUNOUNOMON 
OMIM rm co bo 
OWAD HP Oboe 


oo 
BH or 00 


i 
iad 


119.7 | 118.8 


1642 2481 
3040 3876 
4433 5267 
5822 6653 
7206 8035 


8586 8724 8862} 8999 9137 9412 
9962 *0099 *0236|*0374 *0511 *0648 *0785 
1 70 1607| 1744 1880 2154 
3518 
4878 


6234 
7586 


| COIM cA coBe | 


WOW rim C209 | 


1616 


2951 
4282 
5609 
6932 
8251 


8909 9040} 9171 9303 9434 9566 
9959 *0090 *0221 *0353/*0484 *0615 *0745 *0876 
69 1400 1530 1661] 1792 
2966] 3096 
4266 


5563 


WWOUIRM ARH 


to 
w 
nat 
~ 
| 


5 8951 
9954 *0079 *0204 
1205 1330, 1454 
2452 2576 2701 
3696 3820 3944 


350/54 4068 4937 5060 5183 


PROPORTIONAL Parts 


124 | 123 | 122 


12.3 
24.6 


98.4| 97.6 
110.7 | 109.8 


| Caramamorr | 


Oboe 
Dw to 


0| 95.2 
108.0 | 107.1 


ooeosl 
DOENS 
OBDNONPWNHR 


| CEM Cm wDoP | 
am 


| CPIM A Pwre | 


E 


80.5 


| Canaan | 


91.2} 90.4 
102.6 | 101.7 
111 


33 


| CON MEmerp- | 
soeou 
coooooo 


54.0 


154 EXERCISES IN STATISTICAL METHODS 
350-400 
LOGARITHMS 
N en eee ee eae 
350 |54 4068 4192 4316 4440 4564| 4688 4812 4936 5060 5183 
51| 5307 5431 5555 5678 5802) 5925 6049 6172 6296 6419 
§2| 6543 6666 6789 6913 7036] 7159 7282 7405 7529 7652 
53| 7775 7898 8021 8144 8267| 8389 8512 8635 8758 8881 
54| 9003 9126 9249 9371 9494| 9616 9739 9861 9984 *0106 
55 |550228 0351 0473 0595 0717| 0840 0962 1084 1206 1328 
66| 1450 1572 1694 1816 1938] 2060 2181 2303 2425 2547 
57| 2668 2790 2911 3033 3155| 3276 3398 3519 3640 3762 
68| 3883 4004 4126 4247 4368] 4489 4610 4731 4852 4973 
59| 5094 5215 5336 5457 5578] 5699 5820 5940 6061 6182 
360 |55 6303 6423 6544 6664 6785| 6905 7026 7146 7267 7387 
61| 7507 7627 7748 7868 7988] 8108 8228 8349 8469 8589 
62| 8709 8829 8949 9068 9188| 9308 9428 9548 9667 9787 
63| 9907 *0026 *0146 *0265 *0385|/*0504 *0624 *0743 #0863 *0982 
64|56 1101 1221 1340 1459 1578) 1698 1817 1936 2055 2174 
65| 2293 2412 2531 2650 2769] 2887 3006 3125 3244 3362 
66| 3481 3600 3718 3837 3955| 4074 4192 4311 4429 4548 
67| 4666 4784 4903 5021 5139) 5257 5376 5494 5612 5730 
68| 5848 5966 6084 6202 6320| 6437 6555 6673 6791 6909 
69| 7026 7144 7262 7379 7497| 7614 7732 7849 7967 8084 
870 [56 8202 8319 8436 8554 8671] 8788 8905 9023 9140 9257 
T1| 9374 9491 9608 9725 9842| 9959 *0076 *0193 *0309 *0426 
72 |57 0543 0660 0776 0893 1010] 1126 1243 1359 1476 1592 
73| 1709 1825 1942 2058 2174| 2201 2407 2523 2639 2755 
74| 2872 2988 3104 3220 3336| 3452 3568 3684 3800 3915 
15| 4031 4147 4263 4379 4494| 4610 4726 4841 4957 5072 
76| 5188 5303 5419 5534 5650) 5765 5880 5996 6111 6226 
77| 6341 6457 6572 6687 6802| 6917 7032 7147 7262 7377 
78| 7492 7607 7722 7836 7951| 8066 8181 8295 8410 8525 
79| 8639 8754 S868 8983 9097| 9212 9326 9441 9555 9669 
380 |57 9784 9898 *0012 0126 *0241|#0355 *0469 *0583 ¥0697 *0811 
81|580925 1039 1153 1267 1381| 1495 1608 1722 1836 1950 
82| 2063 2177 2291 2404 2518] 2631 2745 2858 2972 3085 
83| 3199 3312 3426 3539 3652| 3765 3879 3992 4105 4218 
84| 4331 4444 4557 4670 4783/4806 5009 5122 5235 5348 
85| 5461 5574 5686 5799 5912] 6024 6137 6250 6362 6475 
86| 6587 6700 6812 6925 7037| 7149 7262 7374 7486 7599 
87| 7711 7823 7935 8047 8160| 8272 8384 8496 8608 8720 
88| 8832 8944 9056 9167 9279] 9391 9503 9615 9726 9838 
89| 9950 *0061 *0173 *0284 *0396/*0507 *0619 #0730 *0842 *0953 
390 [591065 1176 1287 1399 1510] 1621 1732 1843 1955 2066 
91| 2177 2288 2399 2510 2621| 2732 2843 2954 3064 3175 
92| 3286 3397 3508 3618 3729| 3840 3950 4061 4171 4282 
93| 4393 4503 4614 4724 4834/4945 5055 5165 5276 5386 
94| 5496 5606 5717 5827 5937| 6047 6157 6267 6377 6487 
95| 6597 6707 6817 6927 7037| 7146 7256 7366 7476 7586 
96| 7695 7805 7914 8024 8134| 8243 8353 8462 8572 8681 
97| 8791 8900 9009 9119 9228| 9337 9446 9556 9665 9774 
98| 9883 9992 *0101 *0210 *0319|*0428 *0537 *0646 *0755 *0864 
99/600973 1082 1191 1299 1408] 1517 1625 1734 1843 1951 
400/60 2060 2169 2277 2386 2494| 2603 2711 2819 2928 3036 


WOIMTMwdH | 


Rea: 
NRAD 


LOGARITHMS 155 


400-450 
LOGARITHMS 
N 0 4 


400/60 2060 2494 
01 4 3577 
4658 
5736 
6811 


7884 

7 8954 
9914 *0021 
1086 

2148 


| Caramamornr 
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7420 


8466 
9511 
0552 
1592 
2628 


| CmIMameorr | 


3663 
4695 


a) 
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v4 
8 
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8900 900 4. 

26 9919 *0021 *0123 
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750-800 
LOGARITHMS 
N 0 i 2 3 4 5 6 q 8 9 
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